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PBEFACE 

The  study  of  the  recent  Molhisca.  /.(/  belle  science  as  it  has  been 

0 

termed,  is  ver>'  attractive  to  many  intclliij^ent  p>ersons  and  the  interest 
in  recent  shells  is  widespread  throughout  the  State.  Since  the  pub- 
lication of  the  illustrated  descriptions  of  the  New  York  Mollusca  by 
James  E.  De  Kay  in  1843,  as  a*  part  of  the  Natural  History  of  New 
York,  unly  occasional  efforts  have  been  made  by  the  State  Museum 
to  bring  present  knowledge  of  these  creatures  to  a  fuller  expressicm. 
Jt  would  doubtless  be  well,  after  this  lapse  of  more  than  60  years, 
to  portray  in  monographic  detail  the  molluscan  fauna  of  the  State 
in  its  scientific  and  economic  bearings.  Pending  the  inauguration 
nf  such  an  undertaking,  it  is  Ivelieved  that  the  complete  list  of 
species  of  our  Mollusca  with  references  to  i)laces  of  description  here- 
with presented,  will  serve  a  useful  purpose.  It  comprehends  all 
verified  species  of  our  molluscan  fauna  and  it  invites  suggestions 
and  emendations  from  students  of  the  subject.  This  list  has  Ix'en 
prepared  at  the  suggestion  of  my  predecessor  in  othce,  Dr  F.  J.  II. 
Merrill,  by  Miss  Elizabeth  J.  Letson.  rjirector  of  tlu-  Museum  of  tlu' 
lUiflPalo    Society    o.f    Natural    Sciences,    a    keen    and    accvjmplislicd 

student  of  this  branch  of  science. 

John  M.  Ci.akkk 

Director 


New  York  State   Education   Department 


New  York  State  Museum 

John  M.  Clarke  Director 
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MOLLUSCA  OF  NEW 

COMMUNICATED   BY  ELIZABETH  J.^LETSON 

Class  CEPHALOPODA 

Order  DIBRANCHIATA 

Suborder  DECAPODA 

Family  i^oi^ioinida^b 

Genus  loliqo  Lamarck 

Loligo  peali  Lesueur 

Loligo    punctata   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.3. 

(Long  Island) 
Loligo  pealii   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.4 
Loligo  punctata   DeK.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX. 

1870.    p.404.     (Long  Island  sound) 
Loligo  pealii  Les.     S:nith  &  Prime,  An.  Lye.  N.  Y.  IX.     1870. 
p.405.     (Long  Island  sound) 

Loligo  pallida  Verrill 
Loligo  pallida  Ver.    Tryon, Man.  Conch.     1879.     1:143.    (Long 
Island  sound) 

Family  ommaxosxrephidab 
Genus  omaiatostrephbs  D'Orbigny 
Ommatostrepbes  saggittatus  Lamarck 
Loligo  illecebrosus  Les.     Smith  &  Prime,  An.  Lye.  N.  Y.  1 X. 

1870.    p.404.     (Long  Island  sound) 
Ommatostrepbes   saggittatus   Lam.     Tryon,  Man.  Conch. 

1879.     '-"77 

Family  spirulidae 

Genus  spirula  Lamarck 

Spirula  peroni  Lamarck 

Spirula  peronii  Lam.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P«5 

Spirula  peronii  Lam.    Tryon,  Man.  Conch.     1879.     1:205 
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Class   GASTROPODA 
Order  PECTINIBRANCHIATA 

Family  muricidab 
.Genus  urosalpinx  Stimpson 

Urosalpinx  cinerea  Say 
Fusus  cinereus  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.145 
Fusus  imbricatus  DeK.    DeKay,  Nat.  Hist.  N.  Y.    1843.  p.147 
Fusus  cinereus   Say.     Jay,  Cat.     1852.     p.321 
Buccinum  plicosum    Mke.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX. 

1870.     p.397 
Urosalpinx   cinerea   Say.     Tryon,  Man.  Conch.      1880.     2:152 

Genus  euplbura  Adams 
Eupleura  caudata  Say 
Rupleura   caudata   Say.     Tryon,  Man.  Conch.     1880.     2:157 

Genus  trophon    Adams 

Troplion  dathratus   Linnaeus 

Fusus  barofius  Mont.      DeKay,  Nat.  Hist.  N.  Y.     1843.    p.148 

Trophon   clathratus   Linn.     Tryon,  Man.  Conch.     1880.     2:140 

Trophon  scalariformis  Gould 
Fusus  scalariformis   Gld.      DeKay,  Nat.  Hist.  N.  Y.      1843. 

P-H3 

Subfamily    f»urf»urinaec 

Genus   purpura   Brugui^re 

Purpura  lapillus  Linnaeus 

Purpura    lapillus     Linn.      DeKay,    Nat.    Hist.   N.   Y.      1843. 

P-^35 
Purpura   imbricata    Lam.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  1 36 
Purpura    bizonalis    Lam.      DeKay,  Nat.  Hist.  N.  Y,     1843. 

p.136 
Purpura  lapillus   Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX. 

1870.     p.397 
Purpura  lapillus   Linn.     Tryon,  Man.  Conch.     1880.     2:171 

Family  buccinidae 

Subfamily  neptuniinae 

Genus  neptunea  Bolten 

Neptunea  despecta  Linnaeus 

Fusus   tornatus   Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.148 

Neptunea  despecta   Linn.      Tryon,  Man.  Conch.     1881.     3:116 
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Neptunea   decemcostata  Say 
Fusus  decemcostatus  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  145 
Neptunea  decemcostata  Say.     Tryon,  Man.   Conch.     1881. 

3:118 

Genus  sipho  Klein 

Sipbo  islandicus  Chemnitz 

Fusus  islandicus  Chem.    DeKay,  Nat.  Hist.  N.  Y.    1843.    p.  144 

Sipho  islandicus  Chem.    Tryon,  Man.  Conch.     1881.     3:123 

Sipho  stimpsoni  MOrch 
Sipho   stimpsoni   Morch.     Tyron,  Man.  Conch.     1881.     3:126 

Sipho  pygmaeus  Gould 
Sipho  pygmaeus   Gld.    Tryon,  Man.  Conch.     1881.     3:129 

Sipho  Tentricosus  Gray 
Fusus  ven  tricosus  Gray.   DeKay,  Nat.  Hist.  N.  Y.  1843.   P-'44 
Sipho  ventricosus    Gray.    Tryon,  Man.  Conch.     1881.     3:128 

Genus   pulgur  Montfort 

Fulgur  canaliculatum  Linnaeus 

Pyrula  canaliculata   Linn.     DeKay,  Nat.  Hist.  N.  Y.     1 843. 

p.  140 
Pyrula  canaliculata   Linn.    Jay,  Cat.     1852.     p.328 
Sycotypus  canaliculatus  Linn.  Gill,  Am.  Jour.  Conch.    1867. 

3:149 
Pyrula  canaliculata   Linn.     Smith  &  Prime,  An.  Lye.  N.  Y. 

IX.     1870.     p.398 

Fulgur  canaliculatum    Linn.      Tryon,    Man.    Conch.     1881. 

3:142 

Fulgur  carica  Linnaeus 

Pyrula  carica  Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^4^ 

Pyrula  carica  Linn.     Jay,  Cat.     1852.    p.328 

Pyrula   aruana   Linn.    Jay,  Cat.     1852.     p.328 

Fulgur  carica   Linn.     Gill,  Am.  Jour.  Conch.     1867.     3:145 

Pyrula   carica   Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX.    1870. 

P-39« 
Fulgur  carica   Linn.    Tryon,  Man.  Conch.     i88r.     3:140 

Subfamily   buccininae 

Genus  buccinum   Linnaeus 

Buccinum   undatum   Linnaeus 

Buccinum   undatum   Linn.     DeKay,  Nat.  Hist.    N.  Y.     1843. 

p.130 
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Buccinum   undatum   Linn.     Smith .&  Prime,  An.  Lye.  N.  Y.  IX. 
1870.    p.397 

Buccinum  undatum  Linn.    Try  on,  Man.  Conch.     1881.    3:175 

Family  na.8sida.e& 

Genus  nassa  Lamarck 

Nassa  trivittata  Say 

Buccinum   trivittatum   Say.     DeKay,  Nat.  Hist.  N.  Y.     r843. 

P132 
Buccinum   trivittatum  Siy.     Jay,  Cat.     1852.     p.363 
Nassa   trivittata  Say.     Jay,  Cat.     1852.     p.365 
Nassa  trivittata    Say.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX. 

1870.     p.397 
Nassa   trivittata  Say.     Tryon,  Man.  Conch.     1882.    4:42 

Nassa   vibex  Say 
Buccinum   vibex   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.133 
Nassa  vibex  Say.     Smith  &"  Prime,  An.   Lye.  N.  Y,  IX.     187a 

P-397 
Nassa  vibex   Say.     Tryon,  Man.  Conch.     1882.     4:42 

Nassa  obsoleta  Say 
Buccinum  obsoletum   Say.     DeKay,   Nat.  Hist.  N.  Y.     1843. 

P'33 
Buccinum   obsoletum  Say.     Jay,  Cat.     1852.     p.361 

Buccinum   no  v  eb  or  a  c  ens  is  Gray.     Jay,  Cat.     1852.    p.361 

Buccinum   olivae forme  Kien.     Jay,  Cat.     1852.     p.361 

Nassa  obsoleta  Say.    Jay,  Cat.     1852.     p.364 

Nassa  obsoleta  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX.     1870. 

P-397 
Nassa  obsoleta   Say.    Tryon,  Man.  Conch.     1882.     4:60 

Family  colt-ixiibbllidj^e: 

Genus  columbblla  Lamarck 

Columbella  avara  Say 

Colombella   avara   Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.    p.139 
Columbella  avara   Say.     Jay,  Cat,     1852.     p.347 
Columbella  avara   Say.     Smiih  &  Prime,  An.    Lye.    N.  Y.    IX. 

1870.    p.398 
Columbella  avara  Say.    Tryon,  Man.  Conch.     1883.     5:159 

Columbella  lunata  Say 
Buccinum  lunatum   Say.      DeKay,   Nat.    Hist.   N,  Y.      1843. 

P131 
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Buccinum   wheatleyi    DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.132 
Buccinum  lunatum   Say.    Jay,  Cat.     1852.    p.361 
Columbella  lunata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.  IX. 

1870.    p.398 
Columbella  gouldiana  Agassiz.    Smith  &  Prime,  An.  Lye.  N.  Y. 

IX.     1870.    p.398 
Columbella  lunata  Say.    Tryon,   Man.   Conch.     1883.     5:130 

Genus  bela  Gray 

Bela  decussata  Couthouy 

Pleurotoma  decussata    Couth.      DeKay,   Nat.   Hist.   N.  Y, 

1843-    P>So 
Bela  decussata  Couth.    Tryon,  Man.  Conch.     1884.    6:217 

Bela  harpularia  Couthouy 
Fusus  harpulariiis    Couth.      DeKay,  Nat.   Hist.  N.  Y.  1843. 

p.  1 46 
Bela  harpularia  Couth.    Tryon,  Man.  Conch.     1884.    6:219 

Bela  bicarinata  Couthouy 
Pleurotoma  bicarinata    Couth.      DeKay,   Nat.   Hist.    N.  Y. 

1843.    p.149 
Pleurotoma  bicarinatum   Couth.     Verrill,  U.  S.  Fish  Com. 

Rep't  1871-72.    p.638  (Stonington  Ct.). 
Bela  bicarinata   Couth.    Tryon,  Man.  Conch.     1884.     6:214 

Bela  condnnula  Verrill 
Bela  concinnula  Ver.     Tryon,  Man.  Conch.     1884.     6:220 

Bela  pleurotomaria  Couthouy 
Fusus  rufus    Mont.     DeKay, Nat.  Hist.  N.  Y.     1843.     p.146 
Mangelia  pyramidalis   St.     Smith  &  Prime,  An.  Lye.  N.  Y. 

IX.     1870.    p.398 
Bela  pleurotomaria  Couth.     Gould,  Invert.  Mass.  ed.  2.     1870. 

P-3SS 

Genus  clathurblla  Recluz 

Clathurella  plicata  Adams 
Pleurotoma  plicata   Ads.  DeKay,  Nat.  Hist.  N.Y.    1843.  p.  150 
Pleurotoma    plicatum     Ads.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:398 
Clathurella  plicata   Ads.     Tryon,  Man.  Conch.     1884.     6:277 
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Subgenus    daphnblla  Hinds 

Daphnella  morcbi  Malon 
Daphnella  morchi  Malon.    Tryon,  Man.  Conch.     1884.     6:315 

Daphnella  agassizi  Verhll  &  Smith 
Daphnella  agassizii   Ver.  &  Sm.     Tryon,  Man.  Conch.     1884. 
6:316 

Daphnella  cerina  Kurtz  &  Stimpson 
Pleurotoma  cerinum  K.  &St.    Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.    9:398 
Daphnella  cerina    K.  &St.    Tryon,  Man.  Conch.    1884.    6:310 

Family  naticidae 

Genus  natica  Lamarck 
Natica  pusilla  Say 
Natica    pusilla   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.123 
Natica  pusilla   Say.    Jay,  Cat.     1852.     p.293 
Natica   pusilla   Say.     Smith    &   Prime,   An.   Lye.    N.  Y.     1870. 

9-396 
Natica   pusilla   Say.     Tryon,  Man.  Conch.     1886.     8:31 

Natica  duplicata  Say 
Natica  duplicata  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843,    P*i2i 
Natica  duplicata   Say.     Jay,  Cat.     1852.     p.292 
Natica     duplicat*:     Say.      Smith    &    Prime,    An.    Lye.    N.  Y. 

1870.     9:396 
Natica   duplicata   Say.     Tryon,  Man.  Conch.     1886.     8:33 

Natica  heros  Say 
Natica  heros   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-i2o 
Natica   triseriata  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P»i2i 
Natica  heros   Say.     Jay,  Cat.     1852.     p.292 
Natica   triseriata  Say.     Jay,  Cat.     1852.     p.293 
Natica   triseriata   Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9-395 
Natica  heros   Say.      Smith  &  Prime,  An.  Lye.  N.  Y.  1870.     9:395 

Natica  triseriata   Say.     Tryon,  Man.  Conch.     1886.     S:^6 

Natica   heros   Say.     Tryon,  Man.  Conch.     1886.     8:35 

Natica  immaculata  Totten 
Natica  immaculata  Tott.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.  122 
Natica   immaculata   Tott.      Smith   &    Prime,   An.    Lye.  N.  Y, 

1870.     9:396 
Natica   immaculata  Tott.     Tryon,  Man.   Conch.     1886.     S:^^ 
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Natica  clausa  Sowerby 
Natica  clausa   Sby.     DeKay,  Nat.  Hist.  N  Y.     1843.    p.122 
Natica  clausa  Sby.     Jay,  Cat.     1852.     p.291 
Natica  clausa   Sby.    Tyron,  Man.  Conch.     1886.    8:30. 

Natica  flava  Gould 
Natica  flava   Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.123 
Natica  flava   Gld.     Tryon,  Man.  Conch.     1886.     8:52 

Genus  siqarbtus  Lamarck 

Sigaretus  perspectivus  Say 

Sigaretus  perspectivus  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

P153 
Sigaretus  perspectivus  Say.     Smith  &  Prime,  An.  Lye.  N.  Y, 

1870.     9:396 

Sigaretus  perspectivus  Say.  Tryon,  Man.  Conch.  1886.  8:57 

Genus  velutina  Fleming 

Velutina  laevigata  Pennant 

Velutina  laevigata  Penn.  DeKay,  Nat.  Hist.  N.  Y.    1843.  p.  154 

Velutina  laevigata  Penn.     Tryon,  Man.  Conch.     1886.     8:65 

Velutina  zonata  Gould 
Velutina  zonata  Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.154 
Velutina   zonata   Gld.     Tryon,  Man.  Conch.     1886.     8:66 

Family  i^a^mbi^i^ariidae: 
Genus  lamellaria  Montagu 
Lamellaria  pellucida  Verrill 

Lamellaria  pellucida  Ver.     Tryon,  Man.  Conch.     1886.    8:61 

Lamellaria  glabra  Couthouy 
Lamellaria   glabra   Couth.     Tryon,  Man.  Conch.     1886.     8:64 

Family  cauyf»tka.e:idae: 

Genus  crucibulum  Schumacher 

Crucibulum    striatum  Say 

Calyptrea   striata    Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.    P-^55 

Calyptrea  striata   Say.     Smith    &    Prime,    An.    Lye.     N.    Y. 

1870.     9:392 
Crucibulum   striatum   Say.     Tryon,  Man.  Conch.  1886.     8:118 

Genus  crepidula  Lamarck 

Crepidula  fornicata  Lamarck 

Crepidula    fornicata   Lam.     DeKay,  Nat.  Hist.  N.  Y.      1843. 

P-«S7 
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Crepidula  fornicata   Lam.    Jay,  Cat.     1852.    p.107 
Crcpidula    fornicata  Lam.      Smith  &  Prime,  An.  Lye  N.Y. 
1870.    9.392 

Crepidula  fornicata  Lam.    Tryon, Man. Conch.    1886.    8:124 

Crepidula  convexa  Say 

Crepidula  convexa  Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.  P-'S^ 
Crepidula  convexa  Say.    Jay,  Cat.     1852,    p.107 
Crepidula  convexa  Say.     Smith   &   Prime,   An,    Lye.   N.   Y. 

1870.     9:392 
Crepidula  convexa  Say.     Tryon,  Man.  Conch.     1886.     8:125 

Crepidula  plana  Say 
Crepidula  plana  Say.     DeKay,  Nal.  Hist.  N.  Y.     1843.     p.158 
Crepidula  plana  Say.    Jay,  Cat.     1852.     p.107 
Crepidula  unguiformis  Lam.    Smith  &  Prime,  An.  Lye.  N.  Y. 

'1870.    9:392 
Crepidula  unguiformis  Lam.  Tryon,  Man.  Conch.  1886.  8:130 

Crepidula  glauca  Say 
Crepidula  glauca  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.159 
Crepidula  glauca  Say.     Tryon,  Man.  Conch.     1886.     8:125 

Family  soi^ariida^e: 

Genus  torinia  Gray 

Torinia  borealis  Verrill  &  Smith 

Torinia  borealis  Ver.  &  Sm.     Tryon,  Man.  Conch.     1887.   9:22 

Genus  scala  Humphrey 

Scala  angulata  Say 

Scalaria  angulata   Say.     Tryon,  Man.  Conch.     1887.     9:70 

Scala  multistriata  Say 

Scalaria  multistriata  Say,  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.126 
Scalaria  multistriata   Say.     Tryon,  Man.  Conch.     1887.     9:72 

Scala  humphreysii  Kien 
Scalaria  humphreysii  Kien.     Smiih  &  Prime,  An.  Lye.  N.  Y. 
1870,     9:395 

Scala  lineata  Say 

Scalaria  lineata   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.  p,i26 
Scalaria   lineata   Say,    Jay,  Cat.     1852.     p.300 
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Scalaria  lineata  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:394 
Scalaria  lineata  Say.    Tryon,  Man.  Conch.     1887.     9:79 

Family  ijvnxhinidj^e& 

Genus  ianthina  Lamarck 

lantbina  fragilis  Brugui^re 

Janthina  fragilis  Bnig.     DeKay,  Nat.  Hist.  N.  Y.    1843.   p.125 

Ianthina  fragilis  Brug     Tryon,  Man.  Conch.     1887.    9:36 

Family  xurrixellidae 
Genus  turritblla  Lamarck 

Turritella  erosa  Couthouy 
Turritella  erosa  Couth.     DeKay,  Nat.  Hist.  N.  Y.    1843.   p.113 
Turritella  erosa  Couth.     Tryon,  Man.  Conch.     1886.    8:208 

Family  vermetidae 
Genus  vbrmbtus  Adanson 
Vermetus  spiratus  radicula  Stimpson 
Vermetus  radicula  St.     Smfth  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:394 
Vermetus    spiratus   v.  radicula    St.      Tryon,  Man.   Conch. 

1886.    8:187 

Family  caecidae 

Genus  cabcum  Fleming 

Caecum  cooperi  Smith 

Caecum   cooperii   Sra.     Smith  &  Prime,  An.  Lye.  N.  Y.      1870. 

9*-393 
Caecum   cooperi  Sm.     Verrill,  Ct.  Acad.  Arts  &  Sci.    1882.  5:525 

Caecum   cooperii   Sm.     Tryon,  Man.  Conch.     1886.     8:221 

Caecum  pulchellum  Stimpson 
Caecum   pulchellum  St.    Smith  &  Prime,  An.  Lye.  N.  Y,   1870. 

9:393 
Caecum   pulchellum   St.     Tryon,  Man.  Conch.     1886.     8:217 

Family  eulimidae 
Genus  bulima  Risso 

Eulima  intermedia  Cantraine 
Eulima   intermedia   Cant.     Tryon,  Man.  Conch.     1886.     8:274 

Eulima  oleacea  Kurtz  &  Stimpson 
Eulima  oleacea  K.  &St.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:39s 
Eulima  oleacea   K.  &St.     Tryon,  Man.  Conch.     1886.     8:273 


{ 
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Genus   stylipbr   Broderip 

Stylifer  stimpsoni  Verrill 

Stylifer  stimpsonii   Ver.    Tryon,  Man.  Conch.     1886.    8:298 

Family  xxjrbonillidae 

Genus  turbonilla  Risso 

Turbonilla  interrupta  Totten 

Turritella  interrupta  Tott.     DeKay,  Nat.  Hist,  N.  Y.     1843. 

p.II2 

Chemnitzia   interrupta  Tott.     Smith  &  Prime,  An.  Lye  N. Y. 

1870.     9:395 
Turbonilla  interrupta  Tott.    Tryon,  Man.  Conch.  1886.  8:329 

Turbonilla  elegans  Verrill 
Turbonilla  elegans  Ver.   Verrill,  U.S.  Fish  Com.  Rep't  1871-72. 

p.6s7.     (Long  Island  sound  near  New  Haven) 
Turbonilla  elegans   Ver.     Verrill,  Ct.  Acad.  Arts  &  Sci.     1882. 

5:538 
Turbonilla  elegans   Ver.     Tryon,  Man.  Conch.      1886.     8:328 

Turbonilla  stricta  Verrill 
Turbonilla  stricta  Ver.     Verrill,  U.  S.  Fish  Com.  Rep't  1871-72. 

p.659.     (Long  Island  sound  near  New  Haven) 
Turbonilla  stricta   Ver.     Verrill,  Ct.  Acad.  Arts  &  Sci.     1882. 

5:537 
Turbonilla   stricta   Ver.     Tryon,  Man.  Conch.     1886.     8:329 

Turbonilla  costulata  Verrill 
Turbonilla  costulata   Ver.      Verrill,   U.  S.    Fish   Com.    Rep't 

1871-72.     p.658.     (Long  Island  sound  near  New  Haven) 
Turbonilla  costulata  Ver.    Verrill,  Ct.  Acad.  Arts  &  Sci.    1882. 

5:537 
Turbonilla   costulata   Ver.     Tryon,  Man.  Conch.     1886.    8:329 

Turbonilla  areolata  Verrill 
Turbonilla  areolata  Ver.  Verrill,  U.  S.  Fish  Com.  Rep't  1871-72. 

p.658.     (Long  Island  sound  at  New  Haven) 
Turbonilla  areolata   Ver.     Verrill,  Ct. Acad.  Arts  &  Sci.      1882. 

5:537 
Turbonilla  areolata  Ver.     Tryon,  Man.  Conch.     1886.     8:328 

Turbonilla  grandis  Verrill 
Turbonilla  grandis   Ver.      Tryon,  Man.  Conch.     1886.     8:329 
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Genus  aclis  Lov^n 
Adis  striata  Verrill 
Aclis  striata  Ver,    Tryon,  Man.  Conch.     1887.     9:87 

Genus  odostomia  Fleming 

Odostomia  trifida  Totten 

Odostomia   trifida  Tott.     DeKay,  Nat.  Hist.  N.Y.    1843.   p.114 

Chemnitzia   trifida  Tott.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 

9:395 
Odostomia  trifida  Tott.      Tryon,  Man.  Conch.     1886.     8:356 

Odostomia  bisuturalis  Say 
Chemnitzia  bisuturalis   Say.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:395 
Odostomia  bisuturalis  Say.     Tryon,  Man.  Conch.    1886.    8:357 

Odostomia  impressa  Say 
Odostomia  insculpta   DeKay.     DeKay,  Nat.  Hist.  N.  Y.  1843. 

Odostomia  insculpta   DeKay.    Jay,  Cat.     1852.     p.475 
Chemnitzia  impressa   Kurtz.     Smith  &  Prime,  An.  Lye.  N.  Y, 

1870.     9:395 
Odostomia  impressa   Say.    Tryon,  Man.  Conch.     1886.     8:356 

Odostomia  seminuda  Adams 
Odostomia  seminuda  Ads.   DeKay,  Nat.  Hist.  N.  Y.   1843.  p.115 
Chemnitzia  seminuda   Ads.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:395 
Odostomia  seminuda  Ads.     Tryon,  Man.  Conch.     1886.     8:357 

Odostomia  fusca  Adams 
Odostomia   fusca  Ads.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p. 116 
Chemnitzia  fusca   Ads      Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:395 
Odostomia  fusca    Ads.     Tryon,  Man.  Conch.     1886.     8:356 

Family  litxorinidae: 
Genus  littorina  Ferussac 

Littorina  irrorata  Say 
Littorina  irrorata   Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.io6 
Littorina  irrorata   Say.     Jay,  Cat.     1852.     p.310 
Littorina  irrorata  Gray.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9-393 
Littorina  irrorata   Say.     Tryon,  Man.  Conch.     1887.     9:246 


14  NEW   YORK   STATE    MUSEUM 

Littorina  rudis  Donovan 
Littorina  rudis  Donov.     DeKay,  Nat.  Hist. N. Y.     1843.    p.  104 
Littorina  rudis   Donov.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:392 
Littorina  rudis   Donov.    Tryon,  Man.  Conch.     1887.     9:241 

Littorina  rudis  obligata  Say 

Littorina  rudis  v.  obligata  Say.     Tryon,  Man.  Conch.    1887. 
9:241 

Littorina  rudis  tenebrosa  Montagu 
Littorina  tenebrosa  Mont.  Deilay, Nat.  Hist. N. Y.  1843.  p.ios 
Littorina  tenebrosa   Mont.    Jay,  Cat.     1852.    p.311 
Littorina  rudis  v.  tenebrosa  Mont.  Tryon,  Man.  Conch.  1887. 
9:242 

Littorina  littorea  Linnaeus 
Littorina  littorea   Linn.    Tryon,  Man.  Conch.     1887.     9:240 

Littorina  palliata  Say 
Littorina  palliata   Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.    P-io6 
Littorina  palliata  Say.    Jay,  Cat.     1852.     p.131 
Littorina  littoralis  Linn.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 

9-393 
Littorina   littoralis    Linn.     Tryon,  Man.  Coneh.     1887.     9:242 

Genus  lacuna  Turton 
Lacuna  divaricata  Fabricius 
Lacuna  vineta    Mont.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.iii 
Lacuna   pertusa   Conr.     Jay,  Cat.     1852.    p.312 
Lacuna  vineta  Turt.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870.  9:393 
Lacuna   divarieata   Fab.     Tryon,  Man.  Conch.     1887.     9:266 

Family  cerixhiidak 
Genus  bittium  Leach 

Bittium  nigrum  Totten 
Cerithium   sayi   Gld.     DeKay,  Nat.   Hist.  N.  Y.     1843.     p.  128 
Cerithium  sayi  Mke.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870.   9:394 
Bittium   nigrum  Tott.     Tryon,  Man.  Conch.     1887.     9:152 

Genus  cerithiopsis   Forbes  &  Hanley 
Cerithiopsis  greeni  C.  B.  Adams 
Cerithium   greenii    Ads.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9-394 
Cerithiopsis  greenii   Ads.     Tryon,  Man.  Conch.     1887.     9:170 
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Cerithiopsis  emersoni  Stimpson 
Cerithiopsis  emersonii  St.     Smith  9c  Prime,  An.  Lye.  N.  Y. 

1870.     9:397 
Cerithiopsis  punctatum  Linn.  Tryon,  Man.  Conch.  1887.  9:170 

Cerithiopsis  terebrale  C.  B.  Adams 
Cerithiopsis  terebellum  St.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.    9:397 
Cerithiopsis  terebrale  Ads.   Tryon,  Man.  Coneh.  1887.   9:174 

Genus  triporis  Deshayes 

Triforis  nigrocinctus  C.  B.  Adams 

Cerithium   nigroeinetum   Ads.    Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.    9:394 
Triforis  nigrocinctus  Ads.    Tryon,  Man. Conch.     1887.9:188 

Family  sxrkpoma.xida.s 

Genus  plburocbra  Rafinesque 

Pleurocera  subulare  Lea 

Melania  subularis  Lea.     Lea,  Obs.  Genus  Unio.     1834.     1:1  io« 

(Niagara  river) 
Melania  subularis   Lea.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p  92. 

(Lake  Erie) 
Melania  subularis   Lea.  Jay,  Cat.  1 852.   p.27s.    (Niagara  river) 
Pleurocera  subulare    Lea.     Tryon,  Am.  Jour.  Conch.      1865. 

1:307.     (Erie  canal,  St  Lawrence,  Niagara  river) 
Melania    subularis     Lea.      Aldiich,    Troy   List.      1867.      p.4. 

(Mohawk  river) 
Trypanostoma  subulare  Lea.     Lewis,  Buf. Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  139 
Pleurocera  subulare  Lea.    Tryon,  Smith.  Misc.  Coll.  253.    1880 

16:88.     (Niagara  river) 
Pleurocera  subulare  Lea.  Beauchamp,  Onondaga  List.    1886.   p. 6 
Pleurocera  subulare   Lea.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:4.     (Lake  Erie) 
Pleurocera  subulare   Lea.     Letson,   N.  Y.  State  Mus.  Bui.  45. 

1901.     p.239.     (Goat  island.     Post- Pliocene) 

Pleurocera  subulare  intensum  Anthony 
Pleurocera    intensum      Anth.      Beauchamp,     Onondaga    List. 
1886.    p.6 
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Pleurocera  pallidum  Lea 
Try  panostom  a  palli  du  m   Lea.     Lea,  Obs.  Genus  Unio.    1862. 

9:97.     (Niagara  falls) 
Pleurocera  pallidum    Lea.     Tryon,  Am.  Jour.  Conch.     1865. 

1:311.     (Niagara  falls) 
Trypanostoma  pallidum    Lea.      Lewis,  Buf.   Soc.  Nat.  Sci. 

Bui.  2.     1874.     p. 1 39.     (Niagara  river) 
Pleurocera  pallidum    Lea.      Tryon,    Smith.   Misc.  Coll.   253. 

1880.     16:112.     (Niagara  river) 
Pleurocera    pallidum     Lea.       Beanchamp,     Onondaga    List. 

1886.    p.6 

Pleurocera  elevatum  Say 

Melania  elevata   Say.     Aldrich,  Troy  List.     1867.     p.4 
Pleurocera    elevatum     Say.      Tryon,  Smith.  Inst.  Coll.  253. 
1880.     16:95 

Genus  qoniobasis  Lea 

Goniobasis  depygis  Say 

Melania  depygis   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^9' 

(Lake  Champlain,  Hudson  river) 
Melania   depygis   Say.     Stimpson,    List.      185 1.      p.32.      (Lake 

Champlain) 
Goniobasis   depygis    Say.      Lewis,    Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.139.     (Lake  Champlain) 
Goniobasis  depygis  Say.  Beauchamp,  Onondaga  List.  1886.   p.6 
Goniobasis   depygis   Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:4.     (Irondequoit  bay) 

Goniobasis  livescens  Menke 
Melania  livescens  Mke.     Jay,  Cat.     1852.  p.274.    (Lake   Erie) 
Goniobasis  livescens   Mke.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.139.     (Niagara  river) 
Goniobasis    livescens    Mke.     Tryon,  Smith.   Misc.   Coll.  253. 

1880.     16:248.     (Lake  Erie) 
Goniobasis  livescens  Mke.  Beauchamp,  Onondaga  List.  1886. 

p.6 
Goniobasis  livescens   Mke.       Walton,    Rochester   Acad.    Sci. 

Proc.     1892.     2:4.     (Erie  canal) 
Goniobasis   livescens   Mke.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1901.     p. 239.     (Goat  island.     Post-Pliocene) 
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Goniobasis  niag:arensis  Lea 
Melania   niagarensis  Lea.      Lea,   Obs.   Genus   Unio.      1842. 
.  3: 1 1 .     (Niagara  faUs) 
Melania  niagarensis  Lea.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.90 
Melania  niagarensis   Lea.  Jay,  Cat.  1852.  p.274.  (Niagara  falls) 
Goniobasis  niagarensis  Lea.    Tryon,  Smith.  Misc.  Coll.  253. 

1880.     16:248 
Goniobasis    niagarensis    Lea.      Letson,   N.   Y.   State   Mus. 
Bui.  45.    190 r.    p.240.     (Goat  island.     Post- Pliocene) 

Goniobasis  haldemani  Tryon 
Goniobasis  haldemani  Try.     Tryon,  Am.  Jour.  Conch.    1865. 

1:38.     (Lakes  Erie  and  Champlain) 
Goniobasis  haldemani  Try.    Tryon,  Am.  Jour.  Conch.    1866. 

2:38.     (Lakes  Erie  and  Champlain) 
Goniobasis  haldemani  Try.     Lewis,  6uf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.  1 39.     (St  Lawrence  river) 
Goniobasis  haldemani  Try.     Tryon,  Smith.   Misc.    Coll.  253 

1880.     16:282.     (Lakes  Erie  and  Champlain) 
Goniobasis  haldemani  Try.   Beauchamp,  Onondaga  List.  1886. 

p.6.     (Erie  canal) 
Goniobasis  haldemani  Try.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1 90 1,     p.240.     (Goat  island.     Post- Pliocene) 

Goniobasis  virginica  Gmelin 
Melania   virginica  Gmel.    DeKay,  Nat.  Hist.  N.  Y.  1843.  p.90. 

(Raritan  river) 
Melania  bizonalis  DeK.     DeKay,   Nat.    Hist.    N.  Y.      1843, 

p.91.     (Lake  Champlain) 
Melania  gemma   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.91, 

(Onondaga  county) 
Melania  virginica  Gmel.      Say,  Conch.   U.  S.  ed.  by  Binney. 

1858.     p.131.     (Niagara  falls) 
Melania  virginica    Gmel.      Aldrich,   Troy   List.      1867.      p.4, 

(Mohawk  river) 
Goniobasis  virginica   Gmel.     Lewis,  Buf.  Soc,  Nat.  Sci.  Bui.  2. 

1874.     p  139 
Goniobasis   gemma    DeK.      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  139.     (Onondaga  county) 
Goniobasis  virginica   Gmel.    Tryon,  Smith.  Misc.  Coll.     253. 

1880.     16:290 
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Melania  bizonalis   DeK.    Tryon,  Smith.  Misc.  Coll.  253.  1880. 

16:293.     (Lake  Champlain) 
Melania    gemma  DeK.     Tryon,   Smith.  Misc.  Coll.  253.     i88o, 

16:293.     (Onondaga  county) 
Goniobasis    virginica    Gmel.      Beauchamp,    Onondaga    List. 

1886.    p.6 
Goniobasis  gemma   DeK.  Beauchamp,  Onondaga  List.  1886.  p.6 
Goniobasis  virginica    Gmel.      Walton,  Rochester  Acad.   Sci. 

Proc.     1892.     2:4.    (Erie  canal) 
Goniobasis  multilineata  Say.     Walton,  Rochester  Acad.  Sci. 

Proc.     1892.     2:4.     (Erie  canal) 

Genus  ancylosa  Say 
Ancylosa  carinata  Brugui^re 
Anculotus  carinatus   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  10 1.     (Lake  Champlain) 
Anculotus  trivi'ttatus  DeK.    DeKay,  Nat.  Hist  N.  Y.     1843. 

p.  102.     (Lake  Champlain) 
Anculotus  carinatus    DeK.    Jay,  Cat.     1852.    p.276.     (Lake 

Champlain) 
Anculosa  dissimilis   Say.     Say,  Am.  Jour.  Conch.    1866.   2:126 
Anculosa    carinata    Brug.     Lewis,   Buf.   Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  1 39.     (Cortland  county) 
Anculosa  carinata   Brug.     Tryon,  Smith.  Misc.  Coll.  253.  i88o» 

16:390.     (Lake  Champlain) 

Family  rissoidae 

Subfamily  byxhininae 

Genus  bythinia  Gray 

BjTthinia  tentaculata  Linnaeus 

Bythinia  tentaculata  Linn.  Beauchamp,  Onondaga  List.  1886. 

p.  5.     (Syracuse) 
Bythinia  tentaculata   Linn.     Walton,  Rochester  Acad.  Sci.  ProCr 
2.     1892.     p. 4.     (Erie  canal) 

Subfamily   sceneixak 

Genus  scenea  Fleming 

Scenea  planorbis  Fabricius 

Skenea  serpuloides  Ads.  DeKay,  Nat.  Hist.  N.  Y.  1843.    p. 117 

Skenea    planorbis   Fabr.     Tryon,  Man.  Conch.     1887.     9:398 
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Subfamily  rissoinae 

Genus  rissoa  Fremenville 

Rissoa  minuta  Totten 
Cingula  minuta  Tott.     DeKay, Nat.  Hist.  N.  Y.    1845,    p.iio 
Rissoa  minuta  Tott.     Tryon,  Man.  Conch.     1887.     9:346 

Rissoa  aculeus  Gould 

Cingula  aculeus   Gld.     DeKay,  Nat.  Hist.  N.  Y.  1S43.    p.iio 

Rissoa  aculeus  St.     Smith  &  Prime,  An.  Lye.  N.  Y.  1870.    9:393 

Rissoa  aculeus   Gld.    Tryon,  Man.  Conch.     1887.  9:347 

Rissoa  stimpsoni  Smith 
Rissoa  stimpsoni   Smith.      Smith    &    Prime,  An.    Lye.    N.  Y* 

1870.    9:393 
Rissoa  stimpsoni     Smith.      Tryon,  Man.  Conch.     1887.     9:345 

Rissoa  laevis  DeKay 
Cingula  laevis   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.iii 
Rissoa  laevis  DeK.      Smith   &   Prime,  An.  Lye.   N.  Y.      1870. 

9-393 
Hydrobia  laevis  DeK.  Verrill,  Ct.  Acad.  Arts  &  Sci.  1882.  5:523 

Rissoa  laevis    DeK.     Tryon,  Man.  Conch.     1887.     9:346 

Rissoa  latior  Mighels  &  Adams 
Rissoa    latior   Migh.  &  Ads.    Tryon,  Man.  Conch.     1887.     9:357 

Rissoa  areolata  Stimpson 
Rissoa  areolata   St.    Tryon,  Man.  Conch.     1887.     9:361 

Subfamily  hydrobiinae 

Genus  bythinella  Moquin-Tandon 

BjTthinella  attenuata  Haldeman 

Bythinella  attenuata    Hald.     Binney,  Smith.  Misc.  Coll.     144. 

1865.     p.68.     (New  York) 

Bjrthinella  obtusa  Lea 

Bythinella    obtusa     Lea.       Binney,    Smith.    Misc.    Coll.    144, 

1865.     7:70 
Bythinella  obtusa   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874, 

p.  1 38 
Bythinella   obtusa  Lea.     Beauchamp,  Onondaga  List.    1886.    p.  5. 
Bythinella  obtusa    Lea.     Letson,   N.   Y.   State   Mus.   Bui.   45^ 

1901.     p.242.     (Goat  island.     Post-Pliocene) 
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Genus  amnicola  Gould  &  Haldeman 

Amnicola  sayana  Anthony 

Amnicola     sayana     Anth.       Binney,    Smith.    Misc.    Coll.    144- 

1865.     7:81 
Amnicola  sayana   Anth.      Beauchamp,   Onondaga   List.     1886. 
p.5.     (Erie  canal) 

Amnicola  pallida  Haldeman 
Amnicola  pallida   Hald.     Binney,  Smith.  Misc.  Coll.  144.     1865. 

7:83.     (Lake  Champlain) 
Amnicola  pallida   Hald.      Lewis,   Buf.  Soc.    Nat.   Sci.   Bui.   2. 

1874.     p.  138.     (Lake  Champlain) 
Amnicola  pallida   Hald.     Beauchamp,  Onondaga  List.  1886.  p.5 
Amnicola  pallida    Hald.     Walton,    Rochester  Acad.  Sci.   Proc. 

1892.     2:4 

Amnicola  limosa  Say 
Amnicola  porata   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    P*^- 

(Cayuga  lake) 
Paludina   porata   Say.     Say,  Conch.  U.  S.  ed.  by  Binney.     1858. 

p.69.     (Cayuga  lake) 
Amnicola  limosa  Say.    Binney,  Smith.  Misc.  Coll.  144.  1865.   7:84 
Amnicola   limosa   Say.     Aldrich,  Troy  List.     1867.     p.4.     (Hud- 
son river) 
Amnicola   porata   Gld.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:392.     (Long  Island) 
Amnicola  porata   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.  1 38.     (Cayuga  lake) 
Amnicola  limosa   Say.     Lewis,  Buf.  Soc  Nat.  Sci.  Bui.  2.    1874. 

p.  1 38.     (Cayuga  lake) 
Amnicola   porata   Say.     Beauchamp,  Onondaga  List.    1886.    p.5 
Amnicola   limosa   Say.     Beauchamp,  Onondaga  List.    1886.    p.5 
Amnicola  porata   Say.     Walton,  Rochester  Acad.   Sci.    Proc.   2. 

1892.     p.4.     (Erie  canal) 
Amnicola  limosa   Say.     Walton,    Rochester    Acad.   Sci.  Proc.  2. 

1892.     p,4.     (Genesee  river) 
Amnicola  limosa  Say.     Letson,  N.  Y.  State  Mus.  Bui.  45     1901. 

p. 24 1.     (Goat  island.     Post- Pliocene) 

Amnicola  cincinnatiensis  Anthony 
Amnicola  cincinnatiensis   Anth.     Binrej^  Smith.    Misc.  Coll. 
144.     1865.     7:85 


MOLLUSCA   OF   NEW   YORK  21 

Amnicola  cincinnatiensis  Anth.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.    p.  1 38 
Amnicola  cincinnatiensis  Anth.   Beauchamp,  Onondaga  List. 

1886.     p.5.     (Erie  canal) 

Amnicola  orbiculata  Lea 

Amnicola  orbiculata  Lea.    Binney,  Smith.  Misc.  Coll.  144.    1865. 

7:87.     (Cayuga  lake) 
Amnicola  orbiculata   Lea.      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.138.     (Cayuga  lake) 
Amnicola  orbiculata  Lea.     Beauchamp,  Onondaga  List.     1886. 

P5 
Amnicola   orbiculata    Lea.      Walton,    Rochester     Acad.    Sci. 

Proc.     1892.     2:4 

Amnicola  lustrica  Say 
Amnicola   lustrica  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    P'87. 

(Lakes  Champlain  and  Cayuga) 
Paludina  lustrica   Say.     Say,  Conch.  U.  S.  ed.  by  Binney.    1858. 

p.69.     (Cayuga  lake) 
Pomatiopsis  lustrica  Say.   Binney, Smith.  Misc.  Coll.  144.    1865. 

7:94.     (Cayuga  lake  and  Mohawk  river) 
Amnicola   lustrica  Say.     Aldrich,  Troy  List.    1867.    p.5.    (Hud- 
son river) 
Amnicola   lustrica   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.138.     (Cayuga  lake) 
Amnicola  lustrica  Say.    Beauchamp,  Onondaga  List.    1886.   p.5 
Pomatiopsis  lustrica  Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:4 

Amnicola  letsoni  Walker 
Amnicola   letsoni    Walk.     Walker,  Naut.  1901.     14:113.     (Goat 

island.     Post- Pliocene) 
Amnicola   letsoni   Walk.      Letson,   N.  Y.   State   Mus.   Bui.  45. 

190 r,    p.241.     (Goat  island.     Post-Pliocene) 

Genus  lyogyrus  Gill 

Lyogyrus  granum  Say 

Amnicola  granua   Say.    Beauchamp,  Onondaga  List.    1886.    p.5. 

(Seneca  river) 
Amnicola  granum    Say.      Walton,   Rochester   Acad.    Sci.   Proc. 
1892.     2:4 
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Subfamily  lixhoglyf»hinae: 
Genus  gillia  Stimpson 
Gillia  altilis  Lea 
Gillia  altilis    Lea.     Binney,  Smith.  Misc.  Coll.  144.     1865.     7:74 
Gillia  altilis  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874.   p.138 
Gillia  altilis    Lea.     Beauchamp,  Onondaga  List.     1 886.     p.5 
Gillia    altilis   Lea.     Walton,   Rochester   Acad.   Sci.    Proc.     1892 

2:4.     (Erie  canal) 

Genus  somatgoyrus  Gill 

SomatGgyrus  isogonus  Say 
Paludiiia    is  og  on  a  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.8s. 

(Western  New  York) 
Somatogyrus  subglobosus    Say.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.    p.138 
Somatogyrus   isogonus    Say.     Beauchamp.      Onondaga   List. 

1886.    p.s 

Somatogyrus  integer  Say 

Somatogyrus  integer    Say.      Aldrich,   Troy  List.     1867.     p.4. 
(Mohawk  river) 

Subfamily  f»oniaxiof»hinae 

Genus  pgmatigpsis  Tryon 

Pomatiopsis  lapidaria  Say 

Pomatiopsis  lapidaria   Say.     Binney,  Smith.  Misc.  Coll.  144. 

1865.     7:93 
Pomatiopsis  lapidaria    Say.     Letson,  N.  Y. State  Mus.  Bui. 45. 
1 90 1,    p. 242.     (Foster's  flats.     Post- Pliocene) 

Family  valvatidae 

Genus  valvata  Miiller 

Valvata  trie  adnata  Say 

Valvata  tricarinata  Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.    p.ii8 

Valvata   unicarinata   DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  1 1 8.     (Lake  Champlain) 
Valvata  unicarinata    DeK.     Jay,  Cat.     1852.     p.278 
Valvata   carinata    Say.     Jay,  Cat.     1852.     p.277 
Valvata   tricarinata  Say.     Jay,  Cat.     1852.     p.278 
V^alvata    tricarinata    Say.    Binney,  Smith.       Misc.  Coll.     144. 

1865.     p.9.     (Herkimer  county) 
Valvata    tricarinata    Say.     Aldrich,  Troy  List.     1 867.     p.3 
Valvata   tricarinata   Say.     Lewis,   Buf.   Soc.   Nat.  Sci.  Bui.  2. 
1874.     p.  137.     (Little  Lakes) 
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Valvata    tricarinata  Say.     Beauchamp,  Onondaga  List.     i886, 

p.5.     (Onondaga  lake) 
Valvata   tricarinata   Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:4.     (Charlotte) 
Valvata    tricarinata  Say.     Letson,   N.  Y.  State  Mus.  Bui.  45. 

190 1,    p. 243.     (Goat  island.     Post-Pliocene) 

Valvata  sincera  Say 
Valvata  sincera    Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     pii9« 

(Lakes  Oneida,  Champlain  and  Chautauqua) 
Valvata  sincera    Say.     Jay,  Cat.     1852.     p.278 
Valvata  sincera  Say.    Binney,  Smith.  Misc.  Coll.  144.   1865.  7:12^ 
Valvata  sincera  Say.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.137 
Valvata  sincera  Say.     Beauchamp,  Onondaga  List.     1886.    p.5. 

(Seneca  river) 
Valvata  sincera  Say.     Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2:4.     (Erie  canal) 
Valvata  sincera  Say.     Letson^  N.  Y.  State  Mus.  Bui.  45.     1901. 

p.243.     (Goat  island.     Post- Pliocene) 

Family  f»aludinidae 

Genus  vivipara  Montfort 

Vivipara  contectoides  Binney 

Vivipara    contectoides   Binn.    Binney,  Smith.  Misc.  Coll.     144. 

1865.     7:23 
Vivipara    contectoides  Bmn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 
1874.    p.137 

Genus  campbloma  Rafinesque 
Campeloma  ponderosum  Say 
Melantho    ponderosa  Say.    Walton,  Rochester  Acad.  Sci.  Proc. 
1892.     2:4.     (Erie  canal) 

Campeloma  decisum  Say 

Paludina   disscisa    Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.84 
Paludina    integra    Say.     DeKay,  Nat.  Hist.  N.  Y.     1843,    p.84. 

(Hudson  river) 
Paludina  decisa  Say.     Jay,  Cat.     1852.     p. 279 
Melantho    decisa   Say.       Binney,     Smith.     Misc.     Coll.     144. 

1865.       7:41.      (Erie    canal,    Mohawk,   Greenwich,    Buffalo,   Lakes 

Schuyler,  Owasco  and  Cayuga) 
Paludina  decisa  Say.     Aldrich, Troy  List.    1 867.    p.3.    (Mohawk 

basin) 
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Paludina   Integra  Say.     Aldrich,  Troy  List.     1867.     p.3 
Paludina  rufa   Hald.     Aldrich,  Troy  List.    1867.    p.3.    (Mohawk 

basin) 
Paludina    decisa     Say.     Smith  &  Prime,  An.  Lye.  N.  Y.       1870. 

9:392.     (Jamaica  L.  L) 
Melantho   decisus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874* 

P137 
Melantho   integer   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P-I37 
Melantho  rufus    Hald.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p. 137.     (Buffalo) 
Melantho   decisus   Say.    Beauchamp,  Onondaga  List.  1886.   p.  5 
Melantho   rufus   Hald.     Beauchamp,  Onondaga  List.     1886.    p.5. 

(Baldwinsville) 
Melantho   decisa  Say.    Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2:5.     (Erie  canal) 
Melantho   rufa   Hald.     Walton,  Rochester  Acad,  Sci.  Proc.    1892. 

2:5.     (Erie  canal) 
Melantho   decisa   var.  obesa    Lewis.    Walton,  Rochester  Acad. 

Sci.  Proc.     1892.     2:5.     (Erie  canal) 
Melantho   decisa    var.    g  e  n  i  c  u  I  a   Conr.      Walton,    Rochester 

Acad.  Sci.  Proc.     1892.     2:5.     (Erie  canal) 
Melantho  decisa   var.  i  n  t  e  g  r  a  Say.     Walton,  Rochester  Acad. 

Sci.  Proc.     1892.     2:5.     (Erie  canal) 
Melantho     decisa     var.     heterostropha     Kirt.       Walton, 

Rochester  Acad.  Sci.  Proc.     1892.     2:5.     (Erie  canal) 
Campeloma    decisa    Say.      Letson,    N.  Y.  State  Mus.  Bui.  45. 

1901.     p.243.     (Goat  island.     Post-Pliocene) 

Genus  lioplax  Troschel 
Lioplax  subcarinata  Say 
Lioplax  subcarinatus  Say.  Beauchamp,  Onondaga  List.    1886. 
p.5.     (Erie  canal) 

Order   SCUTIBRAx\CHL\TA 

Suborder  PODOPTHALMA 

Family  trochioae 

Genus  Margarita  Leach 

Margarita  ornata  DeKay 

Margarita  ornata   DeK.    DeKay,  Nat.  Hist.  N.  Y.    1843.    p.  107 
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Margarita  multilineata  DeKay 
Margarita  multilineata  DeK.   DeKay,  Nat.  Hist.  N.  Y.   1843. 

p.  1 09 

Subgenus  solariella  Adams 

Solariella  obscura   planula  Verrill 

Solariella  obscura  planula  Ver.    Tryon,  Man.  Conch.    1889. 

9:309 

Suborder  EDRIOPTHALMA 

Family  f*ihhure:llidae 

Genus  puncturella   Lowe 

Puncturella  noacbina  Linnaeus 

C  em  o  rill    noachina  Linn.    DeKay,  Nat.  Hist.  N.  Y.  1843.  P'^S^ 

Puncturella  noachina  Linn.  Tryon,  Man.  Conch.  1890.  12:222 

Subfamily  acmaeixae 

Genus  acmaba  Escholtz 

Acmaea  testudinalis  Muller 

Patelloida  testudinalis  Mull.    DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.162 
Tectura   testudinalis   Gray.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:392 
A  c  maea  test  ud  i  nal  i  s   Miill.    Tryon,  Man.  Conch.    1891.    13:10 

Acmaea  testudinalis  alveus  Conrad 
Patelloida  alveus   Conr.     DeKay,  Nat.  Hist,  N.Y.    1843.    p.162 
Lottia  alveus   Conr.     Jay,  Cat.     1852.     p.  103 
Tectura  alveus  Conr.   Smith  &  Prime,  An.  Lye.  N.  Y.  1870.  9:392 
Acmaea  testudinalis  var.  alveus  Conr.   Tryon,  Man.  Conch. 
1891.     13:10 

Subclass  OPISTHOBRANCHIATA 

Order  TECTIBRANCHIATA 

Family  i^i-iiLixii~)Aid: 

Genus  philinb  Ascanias 

Pbiline  quadratas  Wood 

Philine   quadrat  a   Wood.     Tryon,  Man.  Conch.     1895.     16:19 

Genus  scaphander   Montfort 
Scaphander  punctostriatus  Mighels 
Scaphander  punctostriatus    Migh.      Tryon,    Man.   Conch. 
1893.     15:246 
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Family  xornatellidae 

Subfamily  tornaxellinae 

Genus  tornatina  A.  Adams 

Tornatina  canaliculata  Say 
Bulla  canaliculata  Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.    p.19 
Bulla  obstricta  Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.15 
Bulla  canaliculata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 

9-399 
Tornatina  canaliculata  Say,  Tryon, Man. Conch.  1893.   15:184 

Genus  actabon  Montfort 

Actaeon  punctostriata  Adams 

Tornatella  punctostriata    Ads.     DeKay,  Nat.  Hist.    N.  Y. 

1843.     p.127 
Tornatella  punc  to- stria  ta    Ads.    Jay,  Cat.     1852.     p.296 
Actaeon  punctostriata    Ads.     Smith  &  Prime, An.  Lye.  N. Y. 

1870.     9:399 
Actaeon  punctostriata  Ads.   Tryon,  Man.  Conch.  1893.  iS'-^SI 

Family  cylichnidae 

Genus  cylichna   Lov^n 

Cylichna  oryza  Toiten 
Bulla  oryza  Tott.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.i8 
Bulla   oryza  Tott.     Smith  &  Piime,  An.  Lye.  N.  Y.     1870.     9:399 
Cylichna   oryza  Tott.     Tryon,  Man.  Conch.     1893.     15:325 

Cylichna  alba  Brown 
Bulla  triticea   Couth.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.17 
Cylichna  alba  Brn.     Tryon,  Man.  Conch.     1893.     15:290 

Genus  retusa  Brown 
[Retusa  gouldi  Couthouy 
Bulla   gouldii   Couth.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.15 
Retusa   gouldii   Couth.     Tryon,  Man.  Conch.     1893.     15:217 

Genus  diaphana  Brown 
Diapbana  debilis  Gould 
Bulla  debilis   Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.17 
Diap^hana  debilis   Gld,    Tryon,  Man.  Conch.     1893.     15:281 

P'amily  bullidae 

Genus  haminba  Leach 

Haminea  solitaria  Say 

Bulla   insculpta  Tott.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.14 
Bulla  insculpta   Tott.     Jay,  Cat.     1852.     p.113 
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Bulla   i  n  sculpt  a  Tott.    Jay,  Cat.     1852.    p.470 

Bulla  solitaria  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870.  9:399 

Haminea   solitaria  Say.    Tryon,   Man.  Conch.     1893.     15:357 

Order  NUDIBRANCHIATA 

Family  jn.e:olidj^e> 

Subfamily  jn^kolii^j^e^ 

Genus  aeglis  Cuvier 

Aeolis  salmonacea  Couthouy 

Cavolina  salmonacea  Couth.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.  II 
Aeolis  salmonacea  Couth.     Gould,  Invert.  Mass.    1870.    p.240 

Class  PULMONATA 

Order  STYLOMMATOPHORA 

Suborder  MONOTREMATA 

Family  vixrinidae 

Genus  vitrina  Drapamaud 

Vitrina  limpida  Gould 

Vitrina   limpida  Gld.    Tryon,  Am.  Jour.  Conch.     1866.     2:243 

Vitrina    limpida   Gld.     Aldrich,  Troy  List.     1867.     p.6.     (Lans- 

ingburg) 
Vitrina  limpida   Gld.     Binney,   Smith.  Misc.  Coll.    194.     1869, 

8:26.     (Mohawk  river) 
Vitrina  limpida  Gld.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.130 
Vitrina  limpida  Gld.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:5.     (Pittsford) 
Vitrina  limpida   Gld.     Pilsbry,  List  Naut.     1898.     p.25 

Family  zonitidae 

Genus  omphalina  Rafinesque 

Omphalina  fuliginosa  Griffith 

Helix    fuliginosa   Griff.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.37. 

(Troy) 
Hyalina  fuliginosa  Griff.   Tryon,  Am.  Jour.  Conch.  1866.  2:248 
Helix  fuliginosa  Griflf.     Aldrich,  Troy  List.  1867.  p.5.   (Albany) 
Zonites   fuli  gi  nosa  Griff.    Binney,  Smith.  Misc.  Coll.  194.    1869. 

8:285 
Omphalina  fuliginosa   Griff.     Lewis,  Buf  Soc.  Nat.  Sci.  Bui.  2. 
1874.     p.133 


28  NEW   YORK   STATE   MUSEUM 

ZoDites  fuliginosus   Griff.     Beauchamp,  Onondaga  List.    1886. 

p.2 
Zonites   fuliginosa   Griff.     Walton,  Rochester  Acad.   Sci.  Proc. 

1892.     2:5.     (Monroe  county) 
Omphalina   fuliginosa   Griff.     Pilsbry,  List  Naut.     1898.    p.24 

Otnphalina  inornata  Say 
Helix  inornata    Say.      DeKay,  Nat.  Hist.  N.   Y.      1843.      p.39. 

(Orange  county) 
Hyalina   inornata  Say.    Tryon,  Am.  Jour.  Conch.    1866.    2:249 
Zonites    inornata    Say.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:289 
Omphalina   inornata   Binn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  133.     (New  Hartford) 
Zonites  inornatus  Say.    Beauchamp,  Onondaga  List.    1886.   p.2 
Zonites    inornata    Say.      Walton,    Rochester  Acad.    Sci.   Proc. 

1892.     2:5.     (Pittsford) 
Omphalina   inornata    Say.     Pilsbry,  List  Naut.     1898.     p.25 

Genus  vitrea  Fitzinger 

Vitrea  cellaria  MuUer 

Helix   cellaria   Miill.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.37 
Hyalina     cellaria   Miill.    Tryon,  Am.  Jour.  Conch.  1866.     2:249 
Hyalina   cellaria    Miill.      Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:30.     (Long  Island) 
Helix   cellaria    Miill.     Smith  &    Prime,  An.   Lye.    N.   Y.      1870. 

9:402.     (Long  Island) 
Omphalina   cellaria   Miill.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.133 
Vitrea  cellaria    Miill.     Pilsbry,  List  Naut.     1898.     p.25 

Vitrea  bammonis  Strom. 
Helix   electrina   Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.30. 

(Lake  George) 
Hyalina    electrina   Gld.     Tryon, Am.  Jour.  Conch.    1866.  2:251 
Hyalina   viridula    Mke.     Binney,  Smith.  Misc.  Coll.   194.     1869. 

8:34.     (Mohawk  river) 
Helix   viridula    Mke.     Smith  &   Prime,   An.   Lye.    N.  Y.      1870. 

9:403.     (Long  Island) 
Omphalina   viridula    Mke.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.134 
Zonites  viridulus  Mke.     Beauchamp,  Onondaga  List.  1 886,    p.3 
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Zonites    viridula   Mke.     Walton,    Rochester    Acad.    Sci.    Proc. 

1892.     2:6 
Vitrea    hammonis   Strom.     Pilsbry,  List  Naut.     1898.     p.25 

Vitrea  binneyana  Morse 
Helix  binneyana     Morse.     Smith    &    Prime,    An.    Lye.    N.  Y. 

1870.     9:403.     (Huntington  L.  L) 
Vitrea  binneyana   Morse.     Pilsbry,  List  Naut.     1898.     p.26 

Vitrea  ferrea  Morse 
Hyalina     ferrea     Morse.       Binney,     Smith.    Misc.      Coll.     19^. 

1869.     p.40 
Omphalina    ferrea    Morse.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.    2. 

1874.     p.134 
Vitrea   ferrea   Morse.     Pils^bry,  List  Naut.     1898.     p.26 

Vitrea  indentata  Say 

Helix    indentata    Say.     DeKay,  Nat.   Hist.  N.  Y.     1843.     p.31. 

(Troy) 
Hyalina    indentata  Say.   Tryon,  Am.  J  our.  Conch.  1866.  2:246 
Hyalina    indentata  Say.       Binney,     Smith.     Misc.    Coll.    194. 

1869.     8:3s 
Helix    indentata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:403.     (Long  Island) 
Omphalina   indentata   Say.      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui .  2. 

1874.     p.134 
Zonites  indentatus   Say.    Beauchamp,  Onondaga  List.  1886.  ]\^ 
Zonites    indentata   Say.     Walton,    Rochester   Acad.   Sci.    Prcc. 

1892.     2:6.     (Monroe  county) 
Vitrea    indentata  Say.     Pilsbry,  List  Naut.     1898.     p.26 

Genus  zonitoides  Lehmann 

Zonitoides  nitidus  Muller 

Hyalina    nitida    Miill.     Tryon,  Am.  Jour.    Conch.     1866.     2:250 

Hyalina    nitida     Miill.     Binney,  Smith.  Misc.    Coll.    194.     1869, 

8:31.     (Washington  county) 
Omphalina    nitida  Miill.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.134.     (Cherry  Valley) 
Zonites    nitidus   Miill.     Beauchamp,  Onondaga  List.     1886.     p. 3 
Zonites    nitida    Miill.     Walton,  Rochester  Acad.  Sci.  Proc.     1892, 

2:6.     (Monroe  county) 
Zonitoides  nitidus   Miill.     Pilsbry,  List  Naut.     1898.     p. 27 
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Zonitoides  arboreus  Say 

Helix    arborea  Say.      DeKay,   Nat.    Hist.    N.   Y.     1843.     p.30. 

(Rockland  county) 
Helix   arborea   Say.     Jay,  Cat.     1852.     p.120 
Hyalina   arborea   Say.    Tryon,  Am.  Jour.  Conch.     1866.     2:251 
Helix   arborea   Say.     Aldrich,  Troy  List.     1867.    p.5.     (Troy) 
Hyalina   arborea    Say.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:33.     (Mohawk  river) 
Helix  arborea  Say.     Smith   &  Prime,  An.   Lye.   N.   Y.      1870. 

9:402.     (Long  Island) 
Omphalina    arborea   Say.     Lewis,  Buf.  Soc.    Nat.   Sci.   Bui.   2. 

1874.     p.  1 34 
Zonites  arboreus   Say.     Beauchamp,  Onondaga  List.    1886.    p.3 
Zonites    arborea  Say.     Walton,  Rochester  Acad.  Sci.  Proc.    1 892. 

2:6.     (Pittsford) 
Zonitoides   arboreus    Say.     Pilsbry,  List  Naut.     1898.     p.27 

Zonitoides  limatulus  Ward 
Pseudohyalina    limatula    Ward.      Tryon,   Am,  Jour.   Conch. 

1866.     2:264 
Hyalina     limatula     Ward.       Binney,    Smith.    Misc.    Coll.    194. 

1869.     8:36 
Zonites  limatulus  Ward.  Beauchamp,  Onondaga  List.   1886.     p.3 
Zonitoides    limatulus   Ward.     Pilsbry,  List  Naut.     1898,     p.27 

Zonitoides  minusculus  Binney 
Pseudohyalina    minuscula    Binn.     Tryon,  Am.  Jour.  Conch. 

1866.     2:264 
Hyalina   minuscula     Binn.     Binney,    Smith.     Misc.    Coll.    194. 

1869.     8:37 
Omphalina    minuscula    Binn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2, 

1874.     p.134 
Zonites  minusculus  Binn.  Beauchamp,  Onondaga  List.   1886.  p.3 
Zonites    minuscula   Binn.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:6 
Zonitoides   minusculus  Binn.      Pilsbry,  List  Naut.    1898.    p,27 

Zonitoides  exiguus  Stimpson 

Hyalina   exiguaSt.    Binney,  Smith.  Misc.  Coll.  194.     1869.     8:42 
Omphalina    exiguus   St.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

P134 
Zonitoides    exiguus   St.     Pilsbry,  List  Naut.     1898.     p.28 
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Zonitoides  milium  Morse 
Zonitoides   milium    Morse.     Pilsbry,  List  Naut.     1898.     p.28 

Genus  euconulus  Reinhardt 

Euconulus  fulvus  Miiller 

Helix   f  ul  va  Drap.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870.    9:403. 

(Long  Island) 
Conulus  fulvus   Miill.     Pilsbry,  List  Naut.     1898.    p.27 

Euconulus  chersinus  Say 
Helix    chersina  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.44 
Conulus   chersina  Say.    Tryon,  Am.  Jour.  Conch.    1866.    2:256 
Helix    chersina      Say.      Aldrich,    Troy     List.      1867.      p.5. 

(Mohawk) 
Helix  chersina  Say.    Binney,  Smith  Misc.  Coll.  194.    1869.    8:46 
Zonites    chersina    Say.     Walton,   Rochester   Acad.  Sci.   Proc. 

1892.     2:6.     (Pittsford) 

Genus  gastrodonta  Albers 

Gastrodonta  intertexta  Binney 

Helix   intertexta  Binn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-3^- 

(Ontario  county) 
Mesomphix   intertexta   Binn.     Tryon,  Am.  Jour.  Conch.    1866. 

2:254 
Hyalina   intertexta  Binn.    Binney,  Smith.  Misc.  Coll.  194.    1869. 

8:44.     (Sharon  Springs) 
Zonites   intertextus   Binn.     Beauchamp,  Onondaga  List.     1886. 

P-3 
Zonites   intertexta   Binn.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:5.     (Monroe  county) 

Gastrodonta  intertexta  Binn.    Pilsbry,  List  Naut.    1898.   p.28 

Gastrodonta  ligera  Say 
Helix  ligera  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.   P-40-    (Ontario 

county) 
Mesomphix  ligera  Say.     Tryon,  Am.  Jour.  Conch.    1866.    2:255 
Hyalina  ligera  Say.    Binney,  Smith.  Misc.  Coll.  191.    1869.    8:44 
Omphalina    ligera   Say.    Lewis,  Buf.  See.  Nat.  Sci.  Bui.  2.     1874. 

p.  133.     (Erie  county) 
Zonites    ligerus    Say.     Beauchamp,  Onondaga  List.      1886.     p. 3 
Gastrodonta    ligera  Say.     Pilsbry,  List  Naut.     1898.     p.28 
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Gastrodonta  suppressa  Say 

Helix  suppressa  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P  3^ 
Zonites  suppressa  Say.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:293 
Helix   suppressa  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:380.     (Westchester  county) 
Ventridens    suppressa   Say.      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.134 
Zonites  suppressa   Say.      Walton,   Rochester  Acad.    Sci.  Proc 

1892.     2:6.     (Monroe  county) 
Gastrodonta  suppressa  Say.     Pilsbry,  List  Naut.     1898.    p  28 

Gastrodonta  multidentata  Binney 
Gastrodonta  multidentata    Binn.     Tryon,  Am.  Jour.  Conch. 

1866.     2:258 
Helix   multidentata    Binn.      Aldrich,  Troy  List.      1867.     p.5. 

(Albany) 
Hyalina   multidentata   Binn.     Binney,  Smith.  Misc.  Coll.  194. 

1869.     8:50 
Ventridens  multidentata   Binn.     Lewis,  Buf.   Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.134 
Zonites   multidentatus   Binn.      Beauchamp,   Onondaga   List. 

1886.     p.3  • 
Zonites   multidentata    Binn.      Walton,   Rochester   Acad.  Sci. 

Proc.     1892.     2:6.     (Monroe  county) 
Gastrodonta  multidentata   Binn.     Pilsbry,  List  Naut.    1898. 

p.29 

Genus  punctum  Morse 

Punctum  pygmaeum  Drapamaud 

Conulus   minutissima   Lea.     Tryon,  Am.  Jour.  Conch.     1866. 

2:257 
Punctum   minutissimum    Lea.     Binney,  Smith.  Misc.  Coll.  194. 

1869.     8:222 
Helix  minutissima  Lea.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870- 

9:404.     (Huntington) 
Punctum  minutissimum  Lea.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.132 
Punctum   pygmaeum    Drap.     Pilsbry,  List    Naut.     1898.     p.33 
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Genus  sphyradium  Charp 

Spbyradium  edentulum  Draparnaud 

Pupa  simplex  Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.S2 

Vertigo  simplex   Gld.    Tryon,  Am.  Jour.  Conch.     1867.     3:310 

Vertigo   simplex   Gld.     Binney,  Smith.   Misc.  Coll.   194.     1869. 

8:254 
Vertigo   simplex   Gld.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:404.     (Long  Island) 

Isthmia   simplex   Gld.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P'33 
Vertigo  simplex   Gld.     Beauchamp,  Onondaga  List.    1886.    p.2 

Pupa  simplex  Gld.   Walton,  Rochester  Acad.  Sci.  Proc.    1892.  2:10 

Sphyradium  edentulum  Drap.    Pilsbry,  List  Naut.    1898.  p.33 

Family  helicidae 

Genus  pyramidula  Fitzinger 

Pyramidula  alternata  Say 
Helix   alternata   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.29 
Helix   alternata  Say.     Jay,  Cat.     1852.    p.119 
Helix   radiata   Gmel.    Jay,  Cat.     1852.     p.169 
Helix  scabra   Lam.    Jay,  Cat.     1852.     p.  173 
Anguispira   alternata  Say.     Tryon,  Jour.  Conch.    1866.    2:261 
Helix   alternata   Say.     Aldrich,  Troy  List.     1867.     p. 5 
Helix  alternata  Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.    8:73 
Patula  alternata   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1 874 . 

P-i3^ 
Helix   alternata  Say.     Beauchamp,  Onondaga  List.     1886.     p.  i 

Patula    alternata    Say.      Walton,    Rochester  Acad.   Sci.   Proc. 

1892.     2:8.     (Monroe  county) 

Pyramidula  alternata  Say.     Pilsbry,  List  Naut.     1898.     p.31 

Pyramidula  striatella  Anthony 
Helix   striatella   Anth.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.43. 

(Oriskany) 
Patula  striate  11a  Anth.    Trynn,  Am.  Jour.  Conch.    1866.    2:262 
Helix     striatella     Anth.      Aldrich,    Troy    List.       1867.       p.6. 

(Islands  in  Hudson) 
Helix   striatella   Anth.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8;8o.     (Mohawk) 
Patula    striatella    Anth.      Lewis,    Buf.    Sk.    Nat.  Sci.    Bui.  2. 

1874.     p.131 
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Helix  striatella  Anth.     Beauchamp,  Onondaga  List.    i836.    p. i 
Patula    striatella    Anth.     Walton,  Rochester  Acad.   Sci.    Proc. 

1892.     2:8.    (Monroe  county) 
Pyramidula  striatella   Anth.     Pilsbry,  List  Naut    1898.   p.32 

Pyramidula  solitaria  Say 

Helix  solitaria   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p*43 
Helix  solitaria  Say.    Binney,  Smith*  Misc.  Coll.  194.    1869.  8:71 
Patula  solitaria   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p. 1 3 1.    (Western  New  York) 
Pyramidula  solitaria   Say.     Pilsbry,    List   Naut.     1898.     p.31 

Pyramidula  perspectiva  Say 
Helix  perspectiva  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    P'4*- 

(Lake  Erie) 
Helix  perspectiva  Say.    Jay,  Cat.     1852.     p.163 
Helix  perspectiva    Say.    Say,  .Conch.   U,   S.   ed.  by    Binney. 

1858.    p.9.     (Lake  Erie) 
Patula  perspectiva  Say.  Tryon,  Am.  Jour.  Conch.  x866.  2:262 
Helix    perspectiva    Say.      Binney,    Smith.    Misc.    ColL    194. 

1869.    8:79 
Patula    perspectiva    Say.     Lewis,  Buf.  Soc.  Nat.  Sci.   Bui.  2. 

1874.    p.131 
H  elix  perspectiva  Say.    Beauchamp,  Onondaga  List.   1886.  p.i 
Patula  perspectiva  Say.     Walton,  Rochester  Acad.  Sci.    Proc. 

1892.     2:8.    (Monroe  county) 
Pyramidula  perspectiva  Say.    Pilsbry,  List  Naut.     1898.  p.32 

Genus  acanthinula  Beck 
Acanthinula  harpa  Say 
Zoogenites  harpa   Say.     Tryon,  Am.  Jour.  Conch,    1867.    3:311 
Acanthinula   harpa   Say.     Pilsbry,  List  Naut.     1898.     p.7 

Genus  helicodiscus  Morse 
Helicodiscus  lineatus  Say 
Helix   lineata   Say.  DeKay,  Nat.  Hist.  N.  Y.  1843.  P'4**    (Troy) 
Helix   lineata   Say.     Jay,  Cat.     1852.     p. 151 
Helicodiscus  lineata  Say.  Tryon,  Am.  Jour,  Conch.   1866.  2:264 
Helix   lineata    Say.     Aldrich,  Troy  List.     1867.     p.s.     (Albany) 
Hyalina   lineata   Say.    Binney,  Smith.  Misc.  Coll.   194.     1869.    8:52 
Helix    lineata    Say.      Smith  &    Prime,    An.    Lye.    N.  Y.     1870* 
9:403.     (Long  Island) 
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Helicodiscus  lineatus  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.130 
Helicodiscus    lineatus    Mse.      Beauchamp,    Onondaga    List. 

1886.     p.  I 
Helicodiscus    lineatus    Say.     Walton,   Rochester  Acad.   Sci. 

Proc.     1892.     2:8.     (Monroe  county) 
Helicodiscus  lineatus  Say.     Pilsbry,  List  Naut.     1898.    p.33 

Genus  polygyra  Say 
Polygyra  tridentata  Say 
Helix   tridentata   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.28 
Helix  tridentata  Say.    Jay,  Cat.     1852.    p.  181 
Helix  tridentata  Say.     Aldrich,  Troy  List.     1867.    p.6 
Triodopsis  tridentata  Say.  Tryon,  Am.  Jour.  Conch.  1867.  3:50 
Helix    tridentata     Say.       Binney,    Smith.     Misc.     Coll.     194. 

1869.    8:129 
Helix  tridentata    Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:380.     (Staten  Island) 
Triodopsis  tridentata  Say.     Le»* is,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.  1 31 
Helix  tridentata  Say.     Beauchamp,  Onondaga  List.     1886.    p. i 
Triodopsis    tridentata    Say.      Walton,    Rochester  Acad.   Sci. 

Proc.     1892.     2:7.     (Rochester) 
Polygyra  tridentata  Say.     Pilsbry,  List  Naut.     1898.     p.io 

Polygjrra  tridentata  jiixtidens  Pilsbry 

Polygyra   juxtidens    Pils.     Pilsbry,   List   Naut.      1898.     p.  10. 
(Southern  New  York) 

Polygyra  fraudulenta  Pilsbry 
Helix   fa  11  ax   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^S 
Helix  fall  ax  Say.     Jay,  Cat.     1852.     p.  138 

Triodopsis  fallax  Say.  Tryon,  Am.  Jour.  Conch.  1867.  3:51 
Helix  fallax  Say.  Binney,  Smith.  Misc.  Coll.  194.  1869.  8:131 
Triodopsis  fallax  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

Pi3^ 
Triodopsis  fallax    Say.     Walton,   Rochester  Acad.   Sci.    Proc. 

1892.     2:7.     (Rochester) 

Polygyra   fraudulenta   Pils.     Pilsbry,  List  Naut.     1898.     p  10 

Polygyra  inflecta  Say 
Isognomostoma    inflecta    Say.      Tryon,   Am.   Jour.    Conch. 
1867.     3:54 
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Helix  inflecta   Say.  Binney,  Smith.  Misc.  Coll.  194.    1869.    8:128 
Polygyra  inflecta   Say.     Pilsbry,  List  Nam.     1898.     p.i i. 

Polygyra  profunda  Say 
Helix  profunda  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.42 
Ulostoma   profunda    Say.  Tryon,  Am.  Jour.  Conch.  1867.   3:37 
Helix  profunda  Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.    8:152 
Mesodon   profunda  Say.     Lems,   Buf.   Soc.    Nat.  Sci.    Bui.  2. 

1874.     p.132 
Polygyra   profunda    Say.      Pilsbry,   List    Naut.      1898.     p.ii. 

(Western  New  York) 

» 

Polyg3rra  sayi  Binney 

Helix  diodonta  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p  34 
Helix  diodonta  Say.     Binney  ed.  Say.     1858.    p.30 
Mesodon   diodonta    Say.     Lewis,   Buf.   Soc.    Nat.   Sci.    Bui.   2. 

1874.     p.132 
Helix  sayii   Binn.     Beauchamp,  Onondaga  List.     1886.     p.2 
Mesodon   sayii   Binn.     Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2:7.     (Pittsford) 
Polygyra   sayii   Binn.     Pilsbry,  List  Naut.     1898.     p.12 

Polygyra  albolabris  Say 

Helix   albolabris  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.26 
Helix   rufa    DeK.     DeKay,  Nat.  Hist.  N.  Y.    1843.   P'44'   (Orange 

county) 
Helix   albolabris   Say.     Jay,  Cat.     1852.     p. 119 
Helix   albolabris   Say.     Aldrich,  Troy  List.     1867.     p. 5.     (Bald 

mountain) 
Mesodon   albol  abr  i  s  Say.    Tryon,  Am.  Jour.  Conch.    1867.    3:39 
Helix    albolabris   Say.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:136 
Helix   albolabris   Say.     Smith  &:  Prime,  An.  Lye.  N.  Y.     1870. 

9:403.     (Long  Island) 
Mesodon    albolabris    Say.     Lewis,    Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.131 
Helix   albolabris   Say.     Beauchamp,  Onondaga  List.    1886.    p.2 
Mesodon   albolabris   Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:7.     (Rochester) 
Polygyra   albolabris   Say.     Pilsbry,  List  Naut.     1898.     p.12 
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Polygyra  albolabris  dentata  Walker 
Mesodon   albolabris  dentate  var.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.131 
Mesodon  albolabris  var.  dentata    Walton,  Rochester  Acad. 

Sci.  Proc.     1892.     2:7.     (Pittsford) 

Polyg3rra  exoleta  Binney 

Helix  exoleta   Binn.     DeKay,   Nat.   Hist.   N.   Y.      1843.     p.27. 

(Rockland  county) 
Helix  zaleta  Say.     Jay,  Cat.     1852.     p.i86 
Helix  exoleta  Binn.   Aldrich,  Troy  List.  1867.   p.s.  (Near  Albany) 
Mesodon  exoleta   Binn.    Tryon,  Am.  Jour.  Conch.     1867.     3:39 
Helix   exoleta  Binn.    Binney,  Smith.  Misc.  Coll.  194.    1869.    8:144 
Mesodon   exoleta   Binn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui,  2.    1874. 

P131 
Polygyra    exoleta     Binn.      Pilsbry,   List   Naut.       1898.      p.12. 

(Western  New  York) 

Polygyra  multilineata  Say 

Helix  multilineata  Say.    DeKay,  Nat.  Hist.  N.  Y.     1843.    p.41. 

(Western  New  York) 
Helix   multilineata  Say.    Binney,  Smith.  Misc.  Coll.    194.    1869. 

8:139 
Mesodon   multilineata   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.131 
Polygyra   multilineata   Say.     Pilsbry,  List  Naut.     1898.     p.12. 

(Western  New  York) 

Polygyra  dentifera  Binney 
Helix   dentifera   Binn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-34 
Mesodon   dentifera  Binn.    Tryon,  Am.  Jour.  Conch.     1867.    3:39 
Helix   dentifera   Binn.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:145 
Mesodon   dentifera   Binn.     Lewis,   Buf.   Soc.  Nat.  Sci.    Bui.  2. 

1874.     p.131.     (Buffalo) 
Polygyra   dentifera   Binn.     Pilsbry,  List  Naut.     1898.     p.12 

Polygyra  palliata  Say 
Helix   palliata   Say.      DeKay,    Nat.    Hist.    N.    Y.     1843.     p.33. 

(Niagara) 
Helix  palliata  Say.    Jay,  Cat.     1852.     p.  161 
Helix   caroliniensis   Lea.     Jay,  Cat.     1852.     p.127 
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Helix  palliata  Say.     Say,  Conch.  U.  S.  ed.  by  Binney.  1858.  p.i6. 

(Niagara) 
Xolotrema    palliata    Say.      Tryon,   Am.  Jour.    Conch.      1867. 

3'49 
Helix  palliata  Say.    Aldrich, Troy  List.    1867.    p.s-    (Near  Troy) 

Helix  palliata  Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.    8:123 

Triodopsis  palliata   Say.     Lewis,   Buf.   Soc.    Nat.   Sci.   Bui.  2. 

1874.     p.131 
Helix  palliata  Say.     Beauchamp,  Onondaga  List.     1886.     p.i 
Triodopsis  palliata   Say.     Walton,  Rochester  Acad.  Sci.    Proc. 

1892.     2:7.     (Pillsford) 
Polygyra  palliata  Say.     Pilsbry,  List  Naut.     1S98.     p.  13 

Polygyra  appressa  Say 
Helix  appressa   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p. 27 
Helix  appressa  Say.    Jay,  Cat.     1852.    p.120 
Helix  appressa  Say.     Say,  Conch.  U.  S.  ed.  by  Binney.     1858. 

p.  1 5.     (Niagara  falls) 
Xolotrema  appressa  Say.    Tyron,  Am.  Jour.  Conch.    1867.   3:50 
Helix  appressa  Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.    8:126 
Polygyra  appressa  Say.     Pilsbry,  List  Naut.     1898.    p.13 

Polyg3rra  elevata  Say 

Helix  elevata  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.36 
Xolotrema  elevata  Say.     Tryon,  Am.  Jour.  Conch,    1867.    3:48 
Helix  elevata  Say.     Binney,  Smith.  Misc.  Coll.  194.    1869.    8:142 
Mesodon  elevata  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P131 
Polygyra  elevata  Say.     Pilsbry,  List  Naut.     1898.     p  13 

Polygyra  pennsylvanica  Green 
Helix   pennsylvanica    Green.     DeKay,  Nat.  Hist.  N.  Y.      1843. 

p.41 
Helix  pennsylvanica   Green.     Binney,  Smith.  Misc.  Coll.     194. 

1869.     8:140 
Polygyra    pennsylvanica  Green.  Pilsbry,  Li^t  Naut.  1898,  p.13 

Polygyra  thyroides  Say 

Helix   thyroidus   Say.     DeKay,    Nat.  Hist.  N.  Y.     1843.     p.29 
Helix   thyroides   Say.     Jay,  Cat.     1852.     p.i8o 
Helix  thyroidus   Say.     Say,  Conch.  U.  S.  ed.  by  Binney.     1858. 
p.31.     (Niagara  falls) 
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Helix   thyroidus  Say.     Aldrich,  Troy  List.     1867.    p.6.     (Near 

Bald  mountain) 
Mesodon  thyroides   Say.    Tryon,  Am.  Jour.  Conch.    1867.   3:41 
Mesodon  bucculenta  Gld.  Ti yon,  Am.  Jour.  Conch.  1867.    3:41 
Helix   thyroides  Say.      Binney,  Smith.  Misc  Coll.  194.      1869. 

8:147 
Helix   thyroides   Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:403:     (Long  Island) 
Mesodon    thyroides    Say.        Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.131 
Helix   thyroides  Say.     Beauchamp,  Onondaga  List.     1886.    p. 2 
Mesodon  thyroides   Say.    Walton,  Rochester  Acad.  Sci,  Proc. 

1892.     2:7.     (Rochester) 
Polygyra   thyroides  Say.     Pilsbry,  List  Naut.     1898.     p.  13 

Polygyra  dausa  Say 
Helix  clausa  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.31 
Helix   clausa   Say.     Binney,  Smith.  Misc.  Coll.  194.    1869.     8:149 
Polygyra   clausa   Say.     Pilsbry,  List  Naut.     1898.     p  13 

Polygyra  hirsuta  Say 
Helix  hirsuta  Say.     DeKay,  Nat.  Hist.  N. Y.    1843.   p.36 
Helix  hirsuta   Say.     Jay,  Cat.     1852.     p.  144 
Stenotrema  hirsuta   Say.     Tryon,  Am.  Jour.  Conch.    1867.   3:57 
Helix    hirsuta    Say.      Binney,  Smith.    Misc.    Coll.    194.      1869. 

8:118 
Helix  hirsuta   Say.   Smith  &  Prime,  An.  Lye.  N.  Y.    1870.    9:380. 

,  (Westchester  county) 
Stenotrema  hirsuta  Siy.     Lewis,    Buf.   Soc,   Nat.   Sci.  Bui.  2. 

1874.     p.131.     (New  Hartford) 
Stenotrema   hirsuta  Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:7.     (Rochester) 
Polygyra   hirsuta  Say.     Pilsbry,  List  Naut.     1898.     p.  14 

Polyg3rra  monodon  Racket 
Helix   monodon   Rack.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.3S . 

(Troy) 
Helix   monodon   Rack.     Aldrich,  Troy  List.    1867.    p.5.    (Troy) 
Stenotrema  monodon  Rack.     Tryon,  Am.  Jour.  Conch.    1867. 

3:56 
Helix  monodon    Rack.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:120 


( 
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Helix    monodon    Rack.      Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:380.     (Westchester  county) 
Stenotrema  monodon   Rack.     Lewis.  Buf.  Soc.  Nat.  Sci.  Bui. 2, 

1874.     p.131 
Helix   monodon    Rack.     Beauchamp,  Onondaga  List.    1886.    p.i 
Stenotrema    monodon    Rack.     Walton,    Rochester  Acad.   Sci. 

Proc.     1892.     2:7.     (Rochester) 
Polygyra  monodon    Rack.     Pilsbry,  List  Naut.     1898.     p.  14 

Polygyra  monodon  fraterna  Say 
Helix    fraterna   Say.    Jay,  Cat.     1852.     p.140 
Stenotrema   monodon  var.  fraterna  Say.    Walton,  Roches- 
ter Acad.  Sci.  Proc.     1892.     2:7.     (Rochester) 
Polygyra  monodon   fraterna   Say.    Pilsbry,  List  Naut.  1898. 

P15 

Polygyra  leai  Ward 
Stenotrema  monodon   var.   1  e a i i    Ward.     Walton,  Rochester 
Acad.  Sci.  Proc.     1892.     2:7.     (Rochester) 

Genus  vallon»ia  Risso 

Vallonia  pulchella  Miiller 

Helix  minuta   Say.      DeKay,   Nat.    Hist.    N.   Y.      1843.      p.40. 

(Essex  county) 
Vallonia  minuta   Say.     Tryon,  Am.  Jour.  Conch.     1867.     3:36 
Helix   minuta   Say.  Aldrich,   Troy  List.  1867.  p.s.  (Mohawk  flats) 
Helix  pulchella    Miill.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

P-I57 
Helix   pulchella    Miill.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:403.     (Long  Island) 
Vallonia   pulchella    Miill.     Lewis,    Buf.  Soc.  Nat,  Sci.  Bui.  2. 

1874.     p.132 
Helix  pulchella   Miill.     Beauchamp,  Onondaga  List.    1886.    p. 2 
Vallonia   pulchella    Miill      Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:7.     (Pittsford) 
Vallonia   pulchella    Miill.     Pilsbry,  List  Naut.     1898.     p.7 

Vallonia  excentrica  Sterkl 
Vallonia   excentrica   Stk.     Pilsbry,  List  Naut.     1898.     p.7 

Vallonia  costata  MQller 
Vallonia   costata    Miill.     Pilsbry,  List  Naut.     1898.     p.7 
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Genus  circinaria  Beck 
Circinaria  concava  Say 
He-lix   concava  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P*33 
Macrocyclis  concava   Say.     Tryon,  Am.  Jour.  Conch.     1866. 

2:245 
Helix  concava  Say.    Aldrich,  Troy  List.  1867.  p.5.  (Lansingburg) 
Macrocyclis  concava   Say.     Binney,  Smith.    Misc.    Coll.    194. 

1869.     8:56 
Macrocyclis  concava  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.  131 
Macrocyclis    concava    Say.       Beauchamp,     Onondaga    List. 

1886.     p.  I 
Macrocyclis    concava    Say.     Walton,    Rochester    Acad.    Sci. 

Proc.     1892.     2:5.     (Pittsford) 
Circinaria  concava   Say.     Pilsbry,  List  Naut.     1898.     p. 24 

Genus  helix  Linnaeus 

Helix  hortensis  M tiller 

Helix  subglobosa   Binn.     DeKay,  Nat.  Hist.  N.  Y.    1843.  P  3^ 

Helix   hortensis   MtiU.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:404 
Tachea  hortensis    Mull.     Walton,    Rochester   Acad.   Sci.    Proc. 
1892.     2:7.     (East  Rochester) 

Family   F»ur*iDAE 
Genus  pupoides  Pfeiffer 

Pupoides  marginatus  Say 
Pupa   fallax   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.51 
Pupa   fallax   Say.     Jay,  Cat.     1852.     p  226 

Leucochila  fallax  Say.  Tryon,  Am.  Jour.  Conch.  1867.  3:305 
Pupa  fallax  Say.  Binney,  Smith.  Misc.  Coll.  194.  1869.  8:239 
Pupa   fallax   Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870.     9:404. 

(Long  Island) 
Leucochila  fallax  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.  1 32.     (Crown  Point) 
Pupa   fallax  Say.    Walton,  Rochester  Acad.  Sci.  Proc.    1892.    2:10. 

(Rochester) 
Leucochila   fallax   Say.     Pilsbry,  List  Naut.     1898.     p. 19 
Pupoides   marginatus    Siy.     Pilsbry,  A.  N.  S.  P.  Proc.     1900. 

p.6os 
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Genus  pupa  Lamarck 
Pupa  musconim  Linnaeus 
Pupa  badia  Ads.     De Kay,  Nat.  Hist.  N.  Y.    1843.   P-49-    (Crown 

Point) 
Pupa   muscorum   Linn.     Jay,  Cat     1852.     p.229 
Pupilla  badia  Ads.     Tryon,  Am.  Jour.  Conch.     1867.     3:302 
Pupa    muscorum   Linn.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:234.     (Isles  of  St  Lawrence) 
Pupilla  muscorum    Linn.     Lewis,    Buf.   Soc.   Nat.   Sci.   Bui.  2. 

1874.     p.  132.     (Crown  Point) 
Pupa    muscorum    Linn.      Walton,    Rochester  Acad.    Sci.   Proc. 

1892.     2:10.     (Brighton) 
Pupa  muscorum   Linn.     Pilsbry,  List  Naut.     1898.     p.20 
Pupa  muscorum   Linn.     Pilsbry,  A.  N.  S.  P.  Proc.     1900.     p.605 

Genus  vertigo  MUller 

Vertigo  ovata  Say 
Pupa  ovata   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p  50 
Pupa  ovata   Say.     Jay,  Cat     1852.     p.230 
Vertigo   ovata   Say.     Aldrich,  Troy  List.     1 867.     p.6.     (Troy) 
Vertigo   ovata  Say.     Tryon,  Am.  Jour.  Conch.     1867.     3:310 
Vertigo  ovata  Say.    Binney,  Smith.  Misc.  Coll.  194.     1869.    8:252 
Vertigo  ovata  Say.    Smith  &  Prime,  An.  Lye  N.  Y.    1870.    9:404. 

(Long   Island) 
Isthmia  ovata  Say.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874.    p.  133 
Vertigo   ovata   Say.     Beauchamp,  Onondaga  List.     1886.     p.2 
Vertigo   ovata   Say.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:11 
Vertigo   ovata   Say.     Pilsbry,  List  Naut     1898.     p.22 
Vertigo   ovata   Say.     Pilsbry,  A.  N.  S.  P.  Proc.     1900.     p.6o8 

Vertigo  binneyana  Sterki 
Vertigo   binneyana   Stk.     Pilsbry,  List  Naut     1898.     p.2 1 
Vertigo  binneyana  Stk.    Pilsbry,  A.  N.  S.  P.  Proc.    1900.  p.6o8 

Vertigo  pygmaea   Draparnaud 
Vertigo   pygmaea    Drap.     Pilsbry,  List  Naut.     1898.     p.22 
Vertigo   pygmaea  Drap.     Pilsbry,  A.  N.  S.  P.  Proc.    1900.    p.6o8 

Vertigo  tridentata  Wolf 
Vertigo   tridentata   Wolf.     Pilsbry,  List  Naut     1898.     p.22 
Vertigo  triden  t  at  a  Wolf.    Pilsbry,  A.  N.  S.  P.  Proc.    1900.  p.6o8 
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Vertigo  ventricosa  Morse 
Vertigo    ventricosa    Morse.    Tryon,  Am.  Jour.  Conch.     1867. 

3:310.     (Mohawk) 
Vertigo  ventricosa  Morse.   Binney,  Smith.  Misc.  Coll.  194.    1869. 

8:253 
Isthmia  ventricosa   Morse.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.  133 
Vertigo  ventricosa  Morse.    Beauchamp,  Onondaga  List.    1886. 

p.2 

Vertigo  ventricosa   Morse.     Pilsbry,  List  Naut.     1898.    p.22 

Vertigo    ventricosa   Morse.     Pilsbry,  A.  N.  S.  P.  Proc.     1900. 

p.609 

Vertigo  gouldi   Binney 

Pupa  gouldii   Binn.    Jay,  Cat.     1852.    p.227 

Vertigo  gouldii  Binn.    Tryon,  Am.  Jour.  Conch.     1867.     3:309 

Vertigo    gouldii    Binn.     Binney,  Smith.  Misc.  Coll.   194..   1869. 

8:249 
Isthmia    gouldii   Binn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P132 
Vertigo  gouldii   Binn.     Pilsbry,  List  Naut.     1898.     p.22 

Vertigo   gouldii   Binn.     Pilsbry,  A.  N.  S.  P.  Proc.     1900.     p.609 

Vertigo  gouldi  bollesiana  Morse 
Vertigo   bollesiana    Morse.     Tryon,  Am.  Jour.  Conch.     1867. 

3-308 
Vertigo  bollesiana  Morse.   Binney, Smiih.  Misc.  Coll.  194.   1869. 

8:250 
Isthmia  bollesiana   Morse.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.132 
Vertigo  bollesiana  Morse.    Beauchamp,  Onondaga  List.    1 886. 

p.2 
Vertigo  bollesiana  Morse.     Pilsbry,  List  Naut.     1898.     p.22 
Vertigo   gouldii  bollesiana    Morse.     Pilsbry,   A.    N.   S.    P. 

Proc.     1900.     p.609 

Vertigo  modesta  Say 
Pupa  modesta  Say.    Jay,  Cat.     1852.    p.229 
Vertigo  modesta  Say.     Pilsbry,  A.  N.  S.  P.  Proc.     1900.     p.609 

Vertigo  milium  Gould 
Pupa  milium   Gld.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.48 
Vertigo  milium   Gld.    Tryon,  Am.  Jour.  Conch.     1867.    3:309 


( 
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Vertigo   milium  Gld.    Binney, Smith.  Misc.  Coll.  194.    1869.   8:251 
Vertigo  milium  Gld.   Smith  &  Prime,  An.  Lye.  N.  Y.  1870.   9:404. 

(Long  Island) 
Isthmia  milium   Gld.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

Pupa   milium   Gld.     Walton,    Rochester  Acad.   Sci.    Proc.     1892. 

2:10.     (Monroe  county) 
Vertigo  milium   Gld.     Pilsbry,  List  Naut.     1898.     p. 21 
Vejtigo   milium    Gld.     Pilsbry,  A.  N.  S.  P.  Proc.    1900.    p.6io 

Genus  cochlicopa  Risso 
Cochlicopa  lubrica  M tiller 

Bulimus  lubricus   Brug.    DeKay,  Nat.  Hist.  N.  Y.     1843.    p-SS- 
(Oriskany,  Oneida  county) 

Zua  subcylindrica  Chem.   Tryon,  Am.  Jour.  Conch.    1867.   3:299 

Achatina  lubrica   Mull,    Aldrich,  Troy  List.     1867.    p. 6.    (Mo- 
hawk basin) 

Cionella  subcylindrica  Linn.     Binney,  Smith.  Misc.  Coll.  194. 
1869.     8:224 

Zua  subcylindrica   Linn.     Lewis,   Buf.   Soc.    Nat.   Sci.    Bui.  2. 
1874.     p.  132 

Cionella  subcylindrica   Linn.     Beauchamp,   Onondaga   List. 
1886.     p.2 
•    Ferussacia   subcylindrica   Linn.     Walton,    Rochester    Acad. 
Sci.  Proc.     1892.     2:11.     (Monroe  county) 

Cochlicopa  lubrica   Mull.     Pilsbry,  List  Naut.     1898.     p.23 

Genus  bifidaria  Sterki 
Bifidaria  corticaria  Say 
Pupa   corticaria   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.50 
Leucochila   corticaria   Say.     Tryon,  Am.  Jour.  Conch.    1867. 

3^307 
Pupa   corticaria   Say.      Binney,  Smith.  Misc.    Coll.    194.     1869. 

8:244 
Pupa  corticaria  Say.    Smith  &    Prime,    An.    Lye.    N.    Y.    1870. 

9:404.     (Huntington) 
Leucochila   corticaria  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.132 
Pupa   corticaria   Say.     Beauchamp,  Onondaga  List.     1886.     p.2 
Pupa   corticaria  Say.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:10.     (Pittsford) 
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Bifidaria   corticaria   Say.     Pilsbry,  List  Naut.     1898.     p.  19 
Bifidaria   corticaria  Say.     Pilsbry,  A.  N.  S.    P.  Proc.     1900. 

p.6o6 

Bifidaria  rupicola  Say 
Pupa   rupicola   Say.    Binuey,  Smith.  Misc.  Coll.  194.    1869.8:243 
Leucochila  rupicola  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.132 
Pupa  rupicola  Say.     Walton,  Rochester  Acad.  Sci.   Proc.     1892. 

2:10.     (Pittsford) 
Bifidaria   rupicola    Say.     Pilsbry,  List  Naut.     1898.     p.  19 
Bifidaria   rupicola  Say.    Pilsbry,  A.  N.  S.  P.  Proc.  1900.   p.607 

Bifidaria  contracta  Say 
Pupa  contracta  Say.     DeKay,   Nat.    Hist.  N.  V.     1843.     p.49. 

(Troy) 
Pupa  contracta  Say.    Jay,  Cat.     1852.     p.224 
Leucochila  contracta   Say.     Tryon,  Am.  Jour.  Conch.     1867. 

3-307 
Pupa    contracta  Say.     Binney,  Smith.    Misc.   Coll.    194.      1869. 

8:242.     (Mohawk) 
Pupa    contracta  Say.     Smith  &  Prime,   An.   Lye.   N.  Y.      1870. 

9:404.     (Huntington) 
Leucochila  contracta   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p  132 
Pupa   contracta   Say.     Beauchamp,  Onondaga  List.     1886.     p. 2 
Pupa  contracta   Say.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:10.     (Monroe  county) 
Bifidaria  contracta   Say.     Pilsbry,  List  Naut.     1898.     p.  19 
Bifidaria   contracta   Say.  Pilsbry,  A.  N.  S.  P.  Proc.   1900.  p.607 

Bifidaria  armifera  Say 
Pupa   armifera   Say.     DeKay,  Nat.    Hist.    N.  Y.       1843.      P-S^- 

(Crown  Point) 
Leucochila   armifera    Say.     Tryon,   Am.  Jour.  Conch.     1867, 

3:306 
Pupa  armifera   Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.  8:241 
Pupa  armifera    Say.     Smith  &  Prime,   An.    Lye.    N.  Y.       1870. 

9:380.     (Westchester  county) 
Leucochila   armifera   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.132 
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Pupa  armifera  Say.    Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:10.     (Rochester) 
Bifidaria  armifera  Say.     Pilsbry,  List  Naut.     1898.     p.  19 
Bifidaria    armifera    Say.  Pilsbry,  A.  N.  S.  P.  Proc.    1900.    p.607 

Bifidaria  pentodon  Say 
Pupa  pentodon   Say.     DeKay,   Nat.    Hist.   N.  Y.     1843.     p.so. 

(Albany) 
Pupa  pentodon   Say.     Jay,  Cat.     1852.    p.230 
Pupilla   pentodon   Say.     Tryon,  Am.  Jour.  Conch.     1867.    3:303 
Pupa  pentodon   Say.    Binney,  Smith.  Misc.  Coll.  194.   1869.  8:236 
Pupa  pentodon   Say.     Smith   &  Prime,  An.   Lye   N.   Y.     1870. 

9:404.     (Long  Island) 
Pupilla  pentodon   Say.     Lewis,  Buf.  Soc.  Nat  Sci.  Bui.  2.    1874. 

P132 
Pupa  pentodon  Say.     Beauchamp,  Onondaga  List.     1886.    p.2 

Pupa  pentodon   Say.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:10.     (Rochester) 

Bifidaria  pentodon   Say.     Pilsbry,  List  Naut.     1898.     p  20 

Bifidaria  pentodon  Say.    Pilsbry,  A.  N.  S  P.  Proc.    1900.  p.6o8 

Bifidaria  cunridens  Gould 
Bifidaria  curvidens   Gld.     Pilsbry,  List  Naut.     1898.     p.20 
Bifidaria  curvidens  Gld.    Pilsbry,  A.  N,  S.  P.  Proc.    1900.  p.6o8 

Genus  strobilops  Pilsbry 
Strobilops  labyrinthica  Say 

Helix   labyrinthica   Say.     DeKay,    Nat.    Hist.    N.    Y.      1843. 

p.39.     (Troy) 
Helix   labyrinthica   Say.     Jay,  Cat.     1852.     p.148 
Strobila    labyrinthica  Say.     Tryon,  Am.  Jour.  Conch..  i866. 

2:259 
Helix    labyrinthica    Say.       Binney,    Smith.    Misc.   Coll.    194. 

1869.     8:84 
Helix   labyrinthica  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.   1870. 

9:403.     (Greenport) 
Strobila   labyrinthica   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.131 
Helix   labyrinthica  Say.    Beauchamp,  Onondaga  List.    1886.   p.i 
Strobila  labyrinthica  Say.    Walton,  Rochester  Acad.  Sci.  Proc, 

1892.     2:8.     (Pittsford) 
Strobilops   labyrinthica  Say.      Pilsbry,  List  Naut.    1898.    p.  18 
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Strobilops  virgo  Pilsbry 
Strobilops  virgo   Pils.     Pilsbry,  List  Naut.     1898.     p.19 

Strobilops  affinis  Pilsbry 
Strobilops  affinis   Pils.     Pilsbry,  List  Naut.     1898.     p.19 

Family  limacidae: 

Genus  limax  Linnaeus 

Limax  maximus  Linnaeus 

Limax  m.iximus   Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:403.     (Long  Island) 
Limax    maximus    Linn.       Walton,    Rochester    Acad.   Sci.   Proc. 

1892.     2:8.     (Monroe  county) 
Limax  maximus   Linn.     Pilsbry,  List  Naut.  1898.   p. 29.    (Lock- 
port.     Mr  E.  P.  VanDuzee) 

Limax  flavus  Linnaeus 
Limax  flavus  Linn.      DeKay,   Nat.    Hist.   N.  Y.     1843.     P-2i. 

(New  York  city) 
Limax  flavus   Linn.     Tryon,  Am.  Jour.  Conch.     1867.     3:314 
Limax  flavus  Linn.     Binney,  Smith.  Misc.  Coll.  194.     1869.    8:61 
Limax  flavus   Linn.      Smith  &  Prime,   An.   Lye.    N.  Y.      1870. 

9:4<>3*     (Long  Island) 
Eulimax  flavus   Linn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P131 
Limax   flavus   Linn.     Beauchamp,  Onondaga  List.     1886.     p.i 

Limax  flavus   Linn.     Walton,  Rochester  Acad.  Sci,  Proc.     1892. 

2:8.     (Monroe  county) 

Limax   flavus   Linn.     Pilsbry,  List  Naut.     1898.     p. 29 

Family  xeben?cof»horidae: 

Genus  philomycus  (Raf.)     Ferussac 

Philomycus  carolinensis  Bosc 

Tebennophorus    carolinensis    Bosc.      DeKay,    Nat.    Hist. 

N.  Y.     1843.    p.24 
Tebennophorus    carolinensis    Bosc.        Tryon,    Am.    Jour. 

Conch.     1867.     3:316 
Tebennophorus    carolinensis    Bosc.      Binney,  Smith.  Misc. 

Coll.  194.     1869.     8:297 
Tebennophorus  carolinensis    Binn.     Smith   &   Prime,   An, 

Lye.  N.  Y.     1870.     9:404.     (Long  Island) 
Tebennophorus  carolinensis   Bosc.     Lewis,  Buf   Soc.  Nat. 
Sci.  Bui.  2.     1874.     p.  1 34 


48  NEW   YORK   STATE   MUSEUM 

Tebennophorus  carolinensis  Bosc.     Beauchamp,  Onondaga 

List.     1886.     p.3 
Tebennophorus    carolinensis    Bosc.       Walton,     Rochester 

Acad.  Sci.  Proc.     1892.     2:8 
Philomycus  carolinensis    Bosc.     Pilsbry,   List   Naut.     1898. 

Philomycus  dorsalis  Binney 
Tebennophorus    dorsalis    Binn.     Tryon,   Am.  Jour.   Conch. 

1867.     3:317 
Tebennophorus  dorsalis    Binn.     Binney,   Smith.    Misc.  Coll. 

194.     1869.     8:300 
Tebennophorus    dorsalis   Binn.     Lewis,    Buf.    Soc.  Nat.  Sci. 

Bui.  2.     1874.     p. 134 
Tebennophorus   dorsalis   Binn.    Beauchamp,  Onondaga  List. 

1886.    p.3 
Tebennophorus  dorsalis    Binn.     Walton,    Rochester    Acad. 

Sci.  Proc.     1892.     2:8.     (Monroe  county) 
Philomycus   dorsalis    Binn.     Pilsbry,   List   Naut.     1898.    p.31 

Family  akioxioae: 

Genus  arion  Ferussac 

Arion  hortensis  Ferussac 

Arion    hortensis    Fer.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p. 23 

A  I  ion    hortensis    Fer.     Pilsbry,  A.  N.  S.  P.  Proc.     1898.      p. 239. 

(Poughkeepsie) 
Arion     hortensis     Fer.      Pilsbry,    List    Naut.      1898.      p.  29. 
(Poughkeepsie) 

Genus  agriolimax  Morch 
Agriolimax  agrestis  Linnaeus 
Limax   agrestis    Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.20 
Limax   agrestis    Miill.     Tryon,  Am.  Jour.  Conch.     1867.     3:315 
Limax    agrestis    Linn.   Binney,  Smith.  Misc.  Coll.  194.    1869.   S:6^ 
Limax   agrestis    Linn.     Smith  &:  Prime,  An.    Lye.    N.  Y.       1870. 

9:403.     (Long  Island) 
F  u  1  i  m  a  X    agrestis    Linn.     Lewis,    Buf.    Soc.    Nat.   Sci.    Bui.    2. 

1874.     p.131 
Limax   agrestis    Linn.     Beauchamp,  Onondaga  List.     1886.     p.i 
Limax   agrestis    Linn.     Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2:8.     (Monroe  county) 
Agriolimax   agrestis   Linn.     Pilsbry,  List  Naut.     189B.     p. 29 
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Agriolimax  campestris  Binney 
Limax   campestris   Binn.    DeKay,  Nat.  Hist.  N. Y.    1843.    p.22 
Limax   campestris   Binn.      Binney,    Smith.     Misc.     CoU.    194. 

1869.  8:65 

Limax    campestris    Binn.      Smith   &    Prime,   An.   Lye.   N.   Y. 

1870.  9:403.     (Long  Island) 

Eulimax  campestris   Binn.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.131 
Limax   campestris   Binn.    Beauchamp,  Onondaga  List.    1886.  p. i 
Limax  campestris   Walton.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:8.     (Monroe  county) 
Agriolimax  campestris   Binn.    Pilsbry,  List  Naut.    1898.  p.29 

Family  succineidae 
Genus  succinba  Draparnaud 
Succinea  retusa  Lea 
Succinea  ovalis  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.53 
Helix   ovalis  Say.    Jay,  Cat.     1852.     p.  161 
Succinea  ovalis   Say.    Jay,  Cat.     1852.     p. 250 
Succinea   ovalis   Say.     Tryon,  Am.  Jour.  Conch.     1866.     2:237 
Succinea   ovalis   Say.     Aldrich,  Troy  List.     1867.     p.5 
Succinea  ovalis  Old.    Binney, Smith.  Misc.  Coll.  194.    1869.  8:257 
Succinea    ovalis    Say.      Smith  &  Prime,  An.  Lye.  N.  Y.      1870. 

9:380 
Succinea  ovalis   Old.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P  133 
Succinea  ovalis   Old.     Beauchamp,  Onondaga  List.     1886.     p. 2 

Succinea  ovalis   Old.     Walton,  Rochester  Acad.  Sci.  Proc.    1 892 . 

2:11 

Succinea  retusa   Lea.     Pilsbry,  List  Naut.     1898.     p. 34 

Succinea  obliqua  Say 
Succinea   obliqua   Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.53. 

(Herkimer  county) 
Succinea  obliqua  Say.    Jay,  Cat.     1852.     p.473 
Succinea  obliqua  Say.     Tryon,  Am.  Jour.  Conch.     1866.    2:232 
Succinea    obliqua     Say.       Aldrich,    Troy    List.       1867.       p.5. 

(Albany) 

Succinea  obliqua  Say.     Binney,  Smith.  Misc.  Coll.  194.     1869. 

8:265.     (Mohawk) 
Succinea   obliqua  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P133 
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Succinea  obliqua  Say.     Beauchamp,  Onondaga  List.    iS86.    p.i 
Succinea    obliqua    Say.      Walton,   Rochester  Acad.   Sci.   Proc. 

1892.     2:11.     (Monroe  county) 
Succinea  obliqua   Say.     Pilsbry,  List  Naut.     1898.     p.34 

Succinea  obliqua  totteniana  Lea 

Succinea  to ttenian a  Lea.   Tryon,  Am.  Jour.  Conch.  1866.   2:230 
Succinea  totteniana   Lea.    Aldrich,  Troy  List.     1867.    p.5 
Succinea  totteniana  Lea.    fiinney, Smith.  Misc.  Coll.  194.    1869. 

8:266 
Succinea  totteniana   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.  133 
Succinea  totteniana  Lea.     Beauchamp,  Onondaga  List.    1886. 

p.  2 
Succinea  totteniana  Lea.    Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:11.     (Monroe  county) 

Succinea    obliqua    totteniana    Lea.      Pilsbry,    List    Naut. 

1898.    p.34 

Succinea  avara  Say 

Succinea  avara   Say.     DeKay,   Nat.    Hist.   N.  Y.     1843.     p.S4» 

(Near  Lake  Champlain) 
Succinea  avara  Say.     Jay,  Cat.     1852.     p.250 
Succinea  avara   Say.     Tryon,  Am.  Jour.  Conch.     1866.     2:233 
Su  cci  nea  avara  Say.    Binney,  Smith.  Misc.  Coll.  194.    1869.   8:262. 

(Mohawk  river) 
Succinea  avara  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.   1870.  9:404. 

(Long  Island) 
Succinea   avara   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P-I33 
Succinea  avara  Say.     Beauchamp,  Onondaga  List.     1886.     p. 2. 

(Seneca  river) 
Succinea  avara   Say.  Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:11.     (Monroe  county) 
Succinea  avara   Say.     Pilsbry,  List  Naut.     1898.     p.34 

Succinea  aurea  Lea 

Succinea  aurea   Lea.     Tryon,  Am.  Jour.  Conch.     1866.     2:241. 

(Niagara  falls) 
Succinea   aurea  Lea.    Binney, Smith.  Misc.  Coll.  194.    1869.    8:264 
Succinea   aurea   Lea      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.  133.     (Little  Lakes) 
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Succinea  aurea  Lea.     Walton,  Rochester  Acad.  Sci.  Proc,    1892. 

2: 1 1.     (Monroe  county) 
Succinea   aurea   Lea.     Pilsbry,  List  Naut.     1898.     p.34 

Order  BASOMMATOPHORA 

Suborder  GEHYDROPHILA 

Family  auriculidab 

Genus  alexia  Leach 

Alexia  myosotis   Draparnaud 

Auricula   denticulata   Mont.     DeKay,  Nat.  Hiat  N.  Y.    1843. 

P.S8 
Alexia  myosotis   Drap.     Binney,  Smith.  Misc.  Coll.  143.     1865. 

7:4.     (Long  Island  sound) 
Melampus  denticulatus  St.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:399 
Alexia  myosotis   Drap,     Lewis,  Buf,  Soc.  Nat  Sci  Bui.  2.  1874, 

P-«34 

Genus  melampus  Montfort 

Melampus  lineatus  Say 

Auricula  bidentata  Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.  p.s7 

Auricula  bidentata  Say.    Jay,  Cat.     1852.    p.264 

Auricula   cornea   Desh.     Jay,  Cat.     1852.     p.264 

Melampus  bidentatus    Say.     Binney,    Smith.   Misc.   Coll.   143. 

1865.     7:10 
Melampus  lineatus  Say.    Binney,  Smith.  Misc.  Coll.  143.    1865. 

7:12 
Melampus  corneus    St.    Smith  &  Prime,  An.  Lye.  N,  Y.    1870. 

9-399 
Melampus  bidentatus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui,  2. 

1874.     p.134 

Suborder   HYGROPHILA 

Family  lixinaeidae 

Subfamily   limnakinae^ 

Limnaea  stagnalis  Linnaeus 

Limnea  jugularis   Say.     DeKay,  Nat.  Hist,  N.  Y.     1843.     P«74- 

(Lakes  Champlain  and  Onondaga) 
Limnea  appressa   Say.     DeKay,  Nat.  Hist.  N,  Y.     1843.     p  74. 

(Lakes  Champlain  and  Cayuga) 
Limnaea  appressa  Say.     Stimpson,  New  Eng.  Shells.  1851,  p.S2, 
(Lake  Champlain) 
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Lymnaea  jugularis   Say.     Jay.  Cat.     1852.     p.269 
Limnaeastagnalis  Linn.    Binney,  Smith.  Misc.  Coll.  143.    1865. 

7:25.     (Black  river) 
Limnaea  stagnalis   Linn.     Lewis,   Buf.   Soc.    Nat.  Sci.  Bui.  2. 

1874.     p.i3S 
Limnaea  stagnalis   Linn.     Beauchamp,  Onondaga  List.     1886. 

p.3.     (Oneida  lake) 
Limnaea  stagnalis    Linn.     Walton,  Rochester  Acad,  Sci.  Proc. 

1892.     2:11.     (Brighton) 

Limnaea  ampla  Mighels 
Limnaea  ampla  Migh.    Binney,  Smith.  Misc.  Coll.  143.    1865.  7:30 
Limnaea  ampla  Migh.   Aldrich, Troy  List.    1867,   p.3.   (Dry river) 
Radix  ampla  Migh.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874.    p.135 

Limnaea  auricularia  Linnaeus 
Limnaea    auricularia    Linn.        Call,   Naut.        1902.       16:58. 

(Flatbush) 

Limnaea  columella  Say 
Limnea  columella   Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    P-?^ 
Lymnaea  colum  ell  a  Say.   Jay,  Cat.   1852.  p  269.  (Cayuga  lake) 
Lymnaea   macrostoma   Say.    Jay,  Cat.     1852.     p. 270 
Lymnaea   navicula   Val.     Jay,  Cat.     1852.     p.270 
Limnea   macrostoma    Say.     Binney,    Smith.    Misc.    Coll.     143 

1865.     7:4 
Limnea  columella    Say.    Smith  cS:  Prime,  An.  Lye.  N.  Y.    1870. 

9:402.     (Greenport  L.  I.) 
Radix  columella  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P-I35 
Limnaea    columella    Say.     Beauchamp,   Onondaga   List.     1886. 

p.3.     (Seneca  river) 
Limnaea  columella  Say.     Walton,   Rochester  Acad.  Sci.  Proc. 

1892.     2:12.     (Erie  canal) 
Limnaea  columella   Say.     Letson,    N.  Y.   State   Mus,  Bui.  45. 

1901.     p.244.     (Goat  island.     Post  Pliocene) 

Limnaea  megasoma  Say 

Limnea   megasoma   Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    P'7o« 

(Lake  Champlain) 
Limnaea   megasoma   Say,     Stimpson,    New    Kng.  Shells.     185 1. 

p.52.     (Lake  Champlain) 
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Limnaea  megasoma  Say.     Binney,  Smith.  Misc.  Coll.  143.  1865. 

7:37.     (Lake  Champlain) 
Bulimnea  megosoma  Say.     Lewis,  Buf.  Soc.  Nat.   Sci.  Bui.  2, 

1874.     p.  135.     (Lake  Champlain) 

Limnaea  reflexa  Say 
Limnea  reflexa    Say.     DeKay,   Nat.  Hist.  N.  Y.     1843.    p.71. 

(Herkimer  county) 
Lymnaea  reflexa   Say.     Jay,  Cat.     1852.    p.270 
Lymneus    reflexus    Say.     Say,   Conch.    U.S.  ed.   by   Binney. 

1858.     p.6s.     (Lake  Erie) 
Limnaea  reflexa  Say.     Binney,  Smith.   Misc.  Coll.    143.     1865. 

7:38.     (Lake  Erie) 
Limnophysa  reflexa    Say.     Tryon,    Am.  Jour.  Conch.     1865. 

1:249.     (Western  New  York) 
Limnaea  reflexa  Say.    Aldrich,  Troy  List.    1867.   p.3.    (Mohawk 

river) 
Limnophysa  reflexa   Say.     Lewis,    Buf.  Soc.   Nat.  Sci.  Bui  2. 

1874.     p.  135.     (Western  New  York) 
Limnaea  reflexa  Say.    Walton,  Rochester  Acad.  Sci.  Proc.  1892. 

2:12.     (Rochester) 

Limnaea  reflexa  umbrosa  Say 

Limnea   umbrosa   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^^ 
Lymnaea  elongata  Say.     Jay,  Cat.     1852.     p.269 
Lymnaea   umbrosa   S.iy.     Jay,  Cat.     1852.     p.271 
Limnophysa  umbrosa   Say.     Tryon,  Am.  Jour.  Conch.     1865. 

1:250 
Physa    elongata   Say.     Smith  &  Prime,  An    Lye    N.  Y.     1870. 

9:402.     (Huntington  L.  I.) 
Li  m  n  a  e  a  umbrosa  Say.     Beauchamp,  Onondaga  List.     1886.   p.3 

Limnaea  palustris   Muller 
Limnea  fragilis    Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.68 
Lymnaea  elodes   Say.    J.jy,  Cat.     1852      p.269 
Lymnaea   fragilis    Linn.     Jay,  Cat.     1852.     p.269 
Lymnaea  palustris    Drap.     Jay,  Cat.     1852.     p.270 
Lymneus   elodes   Say.     Say,  Conch.  U.  S.  ed.  by  Bmney.     1858. 

p.66.     (Canandaigua  lake) 
Limnaea    palustris     Miill.      Binney,    Smith     Mic.    Coll.     143. 

1865.     7:44 
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Limnophysa  palustris   Miill.     Tryon,  Am.  Jour.  Conch.     1865. 

1:251.     (Western  New  York) 
Limnaea  elodes  Say.     Aldrich,  Troy  List.      1867.     p.3.     (Troy) 
Limnophysa  elodes   Say.     Lewis,   Buf.    Soc.    Nat.   Sci.    Bui.   2. 

1874.     p.  1 35 
Limnaea  el  odes   Say.     Beauchamp,  Onondaga  List.     1886.    p.3 
Limnaea  elodes  Say.     Walton,  Rochester  Acad.  Sci.  Proc.     1892. 

2:12.     (Erie  canal) 

Limnaea  desidiosa  Say 

Lymnaea   fusiformis    Lea.    Lea,  Obs.  Genus  Unio.     1841.    4:10 

(Niagara  river  at  Lewiston) 
Limnea   desidiosa   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.73 
Lymnaea  desidiosa   Say.     Jay,  Cat.     1852.     p.269 
Lymnaea  acuta   Say.     Jay,  Cat.     1852.     p.268 
Lymneus  desidiosus    Say.      Say,  Conch.  U.  S.  ed.  by  Binney. 

1858.     p.66.     (Cayuga  lake) 
Li-mnaea  desidiosa   Say.     Binney, Smith   Misc.  Coll.  143.     1865. 

7:48.     (Cayuga  lake) 
Limnaea  desidiosa  Say.  Aldrich, Troy  List.  1867.  p.3.  (Mohawk 

river) 
Limnea   desidiosa  Say.     Smiths:  Prime,  An.  Lye.  N.  Y.     1870. 

9:402.     (Long  Island) 
Limnophysa  desidiosa   Say.     Lewis,  Buf.  Soc.  Nat.  Sci,  Bui.  2. 

1874.     p.i3S 
Limnaea  desidiosa  Say.    Beauchamp,  Onondaga  List.   1886.   p.3 
Limnaea  desidiosa   Say.     Walton,  Rochester  Acad.  Sci.  Proc, 

1892.     2:12 
Limnaea  desidiosa    Say.     Letson,   N.  Y.  State  Mus.  Bui.  45. 

190 1,     p. 244.     (Goat  island.     Post- Pliocene) 

Limnaea  emarginata  Say 
Limnea    emarginata    Say.     DeKay,    Nat.    Hist.    N.  Y.     1843. 

p.73.     (Mohawk  river) 
Limnaea    emarginata   Say.      Binney,  Smith.   Misc.  Coll.    143. 

1865.     7:51.     (Owasco  lake) 
Limnophysa   emarginata    S.iy.     Lewis,    Buf.    Soc.    Nat.   Sci. 

Bui.  2.     1874.     p.135 
Limnaea   e  m  a  r  gi  n  a  t  a  Say.    Beauchamp,  Onondaga  List.    1886. 

p.3.     (Cross  lake) 
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Limnaea  catascopium  Say 
Limnea  catascopium  Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.  P-^7 
Lymnaea  catascopium   Say.     Jay,  Cat.     1852.     p.268 
Limnaea  catascopium  Say.     Binney,  Smith.  Misc.  Coll.    143 

1865.     7:53.     (Mohawk  river) 
Limnaea  elodes  var.  catascopium  Say.    Aldrich, Troy  List, 

1867.     p.3 
Limnophysa  catascopium  Say.     Lewis,  Buf.  Soc.  Nat.  Sc\ 

Bui.  2.     1874,     p.  13s 
Limnaea    catascopium     Say.     Beauchamp,    Onondaga    List. 

1886.     p.3 
Limnaea    catascopium    Say.      Walton,   Rochester  Acad.   Sci. 

Proc.     1892.     2:12.     (Rochester) 
Limnaea  catascopium  Say.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

190 1,     p. 244.     (Goat  island.     Post-Pliocene) 

Limnaea  caperata  Say 
Limnea  caperata  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.69. 

(Mohawk  river) 
Limnaea  caperata  Siy.     Binney,  Smith.  Misc.  Coll.  143.    1865. 

7:56.     (Mohawk  river) 
Limnaea    umbilicata    Ads.      Aldrich,   Troy   List.     1867,     p.3. 

(Hudson  river) 
Limnea  caperata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y,     1870. 

9:380.     (Westchester  county) 
Limnophysa    umbilicata    Ads.     Lewis,   Buf.   Soc.    Nat.   Sci. 

Bui.  2.     1874.     p.i3S 
Limnaea    umbilicata     Ads.       Beauchamp,     Onondaga      List. 

1886.     p.3 
Limnaea  caperata  Say.   Beauchamp,  Onondaga  List.   1886.    p.3 
Limnaea  caperata   Say.     Walton,    Rochester   Acad.    Sci.    Proc. 

1892.     2:12.     (Pittsford) 

Limnaea  pallida  Adams 
Limnea  pallida    Ads.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.69. 

(Lake  Champlain) 
Limnaea  pallida.  Ads.    Stimpson,  New  Eng.  Shells.    185 1.    p. 52. 

(Lake  Champlain) 
Lymnaea  pallida  Ads.    Jay,  Cat.     1852.     p.270 
Limnaea   pallida  Ads.     Binney,  Smith.  Misc.  Coll.  143.     1865 

7:60.     (Lake  Champlain) 
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Limnophysa  palliMa   Ads.     Le^ris,  Buf  S  »c    Nat.  Sci    Bui.  2 

1874.     p.i3S 
Limnaea  pallida   Ads.     Be luchamp,  Onondaga  Li>t.    1886.   p.4. 

(Onondaga  lake) 
Limnaea  pallida   Ads.       Walto  •,   R  )che  ler   Aca  1.   S  i.    Proc. 

1892.     2:12.     (Erie  canal) 

Limnaea  humilis  Say 
Limnea  humilis  Say.     DcKay,  Nai.  Hist.  N.  Y.     1843.      '-7' 
Limnea  linsleyi    UeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.72 

(Stratford) 
Lymnaea   humilis   Say.    Jay,  Cat.     1852.     p  269 
Limnaea    humilis    Say.      Bmney,  Smith.  Misc.  Coll.  143.      1865. 

7:63.     (    tsfgo  county) 
Limnaea   humilis   Say.     Aldrirh,  Troy  Li>t.    1867.    p3     (Mohawk 

river) 
Limnea  humilis   Say.     Smith   &    Prime,   An.    Lye.    N.    Y.     1870. 

9:402.     (Long  Island) 
Limnophysa   humilis   Say.     Lewis,    Buf.   Soc.    Nat.   Sci.    Bui.  2. 

1874     P.I3S 
Limnaea  humilis  Say.     Beauchamp,  Onondaga  List.     1886.     p.4 

Limnaea  gracilis  Jay 
Limnea   gracilis   Say.     DeKay,   Nat.  Hist.  N.  Y.     1843.     p.70. 

(Lake  Chami  lain) 
Li  mn  ae  a  g  r  ac  ilis  Jay.     Stimpson,  New  Eng.  Shells.  1851.   p.S2. 

(Lake  Champlain) 
Limnaea   gracilis  Jay.     Binney,  Smith.  Misc.  Coll.   143.     1865. 

7:69.     (Schuyler's  lake) 
Acella  gracilis  Jay.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.  1 35.     (Niagara  river) 

Genus  physa  Draparnaud 
Physa  g^rina  Say 
Physa  gyrina    Say.      DeKay,   Nat.    Hist.    N.   Y.      1843.      P  79* 

(Northern  New  York) 
Physa  elliptica   Lea.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.77 
Physa   gyrina   Say.     Binney,  Smith.  Misc.  Coll.  143.     1865.     7:77 
Physa  hildrethiana   Lea.     Lewis,   Buf.   Soc.    Nat.  Sci.  Bui.  2, 

1874.     p.i3S 
Physa   gyrina   Say.     Beauchamp,  Onondaga  List.     1886.     p.4 
Physa   gyrina  Say.     Walton,  Rochester  Acad.   Sci.  Proc.     1892, 

2II2,    (Erie  canal) 
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Physa  ancillaria  Say 

Physa  ancillaria   Say.     DeKay,  Nat.  Hist.  N.  Y,     1843.     p.79. 
(Lake  Champlain) 

Physa  obesa   DeK.     DeKay,  Nat.  Hist.  N.  Y.    1843.  p.78.  (Rens- 
selaer county) 

Physa  obesa   DeK.    Jay,  Cat.     1852.     p. 271 

Physa  ancillaria    Say.     Binney,  Smith.  Misc.  Coll.  143.     1865. 
7:81.     (Hudson  river) 

Physa  ancillaria   Say.     Tryon,  Am.  Jour.  Conch.     1865.     1:167 

Physa  ancillaria   Say.     Aldrich,  Troy  List.     1867.     p.3.     (Hud- 
son river) 

Physa  ancillaria  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 
9:380.     (Westchester  county) 

Physa  ancillaria   Say.     Lewis,  Buf.  Soc.  Nat.  Sci  Bui.  2.     1874. 
P-^35-     (Owasco  lake) 

Physa  ancillaria  Say.     Beauchamp,  Onondaga  List.    1886.   p.4. 
(Skaneateles) 

Physa  ancillaria  Say.  Walton,  Rochester  Acad.  Sci.  Proc.    1892. 
2:12.     (Rochester) 

Physa  heterostropha  Say 
Physa  heterostropha  Siy.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.76 
Physa  cylindrica   Newc.     DeKay,  Nat.  Hist.  N.  Y.    1843.  p.77.. 

(Wayne  county) 
Physa  plicata   DeK.     DeKay,  Nat.  Hist.  N.  Y.   1843.    p.78.  (New- 
York  island) 
Physa  aurea   Lea.     DeKay,  Nat.  Hist  N.  Y.    1843.    p.8o.    (West 

Point) 
Physa  heterostropha   Say.     Jay,  Cat.     1852.     p.271 
Physa  plicata   DeK.     Tryon,  Am.  Jour.  Conch.     1865.     1:165 
Physa    heterostropha   Say.      Binney,    Smith.    Misc.    Coll.   143. 

1865.     7:84.     (Mohawk  river) 
Physa    heterostropha    Say.     Aldrich,   Troy   List.     1867.     p.3. 

(Hudson  river) 
Physa  heterostropha    Say.     Smith  &  Prime,    An.   Lye.    N.  Y. 

1870.     9:402.     (Long  Island) 
Physa  heterostropha  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  1 36 
Physa     heterostropha     Say.      Beauchamp,     Onondaga     Libt. 

i886.     p.4 
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Physa  heterostropha  Siy.    Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:12.     (Rochester) 
Physa  heterostropha   Say.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1 90 1,    p. 245.     (G<>at  island.     Post- Pliocene) 

Physa  integra  Haldeman 
Physa  niagarensis  Lea.     Lea,  Obs.  Genus  Unio.  1864.  11:129. 

(Niagara  river) 
P  hy  sa  n  iagarensis  Lea.   Tryon,  Am.  Jour.  Conch.    1865.  1:168. 

(Niagara  river) 
Physa  niagarensis   Lea.     Lewis,   Buf.   Soc.    Nat   Sci.   Bui.  2. 

1874.     p.  136.     (Niagara  river) 
Isodora  integra   Hald.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.  136 
Physa  niagarensis    Lea.     Beauchamp,   Onondaga   List.     1886. 

p.4.     (Onondaga  lake) 

Physa    niagarensis     Lea.      Crandall,    Naut.        1901.       i5-S5* 

(Niagara  river) 

Genus  aplexa  Leach 

Aplexa  hypnorum  Linnaeus 
Physa  glabra    DeK.     DeKay,   Nat.    Hist.    N.   Y.     1843.    p.8o. 

(Lake  Champlain) 
Physa   elongata    Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^' 
Physa   hypnorum   Linn.     Jay,  Cat.     1852.     p. 271 
Physa   elongata  Say.     Jay,  Cat.     1852.     p.271 
Physa   glabra    DeK.     Tryon,  Am.  Jour.  Conch.     1865.     1:171 
Bulinus    hypnorum     Linn.      Binney,    Smith.    Misc.   Coll.    143. 

1865.     p.99 
Physa  hypnorum   Linn.     Aldrich,  Troy  List.     1867.     p.4 
Bulinus   hypnorum   Linn.     Lewis,  Buf.    Soc.    Nat.    Sci.    Bui.  2. 

1874.     p.  136 
Bulinus  hypnorum  Linn.    Beauchamp,  Onondaga  List.  1886.  p.4 
Bulinus  hypnorum    Linn.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:13.     (Pittsford) 

Subfamily  f^lanorbinae^ 

Genus  planorbis  Guettard 

Pianorbis  campanulatus  Say 

Planorbis  campanulatus  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.6i.    (Western  New  York) 
Planorbis   campanulatus   Say.     Jay,  Cat.     1852,     p. 267 
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Planorbis    campanulatus    Say.     Say,    Conch.    U.  S.    ed.  by 

Binney.     1858.     p. 64.     (Ca)ugalake) 
Planorbis  campanulatus    Say.      Binney,   Smith.    Misc.   Coll. 

14 V     1865.     7:109.     (Little  Lakes) 
Planorbis   campanulatus   Say.     Aldrich,  Troy  List.    1867.    p.4. 

(Mohawk  river) 
Planorbella   campanulatus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.136 
Planorbis  campanulatus   Say      Beauchamp,  Onondaga    List. 

1886.     p.4 
Planorbis   campanulatus  Say.     Walton,  Rochester  Acad.  Sci. 

Proc     1892.     2:13.     (Pittsford) 

Planorbis  trivolvis  Say 
Planorbis    tri  vol  vis  Say.    DeKay,  Nat.  Hist.  N.  Y.   1843.   P'S9 
Planorbis  megastoma   DeK.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.6i.     (Lake  Ontario) 
Planorbis  corpulentus  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.64.     (Lake  Champlain) 
Physa  planorbula   DeK.     DeKay,  Nat.  Hist.  N.  Y.  1843.  p.76. 

(Cohoes  falls) 
Planorbis   trivolvis   Say.     Jay.  Cat.     1852.     p.268 
Planorbis   trivolvis   Say.     Say,    Conch.   U.  S.    ed     by    Binney, 

1858.     p.44.     (French  creek,  near  Lake  Erie) 
Planorbis    trivolvis   Say.      Binney,   Smith.    Misc.    Coll.      143. 

1865.     7:115.     (Niagara  falls) 
Planorbis   corpulentus  Say.     Binney,  Smith.  Misc.  Coll.     143. 

1865.     7:114 
Planorbis   trivolvis   Say.     Aldrich,  Troy  List.     1867,     p.4 
Planorbis   trivolvis   Say.      Smith    &    Prime,    An.    Lye.    N.  Y. 

1870.     9:402.     (Long  Island) 
H  el  i  so  ma   trivolvis   Say.     Lewis,    Buf.    Soc.    Nat.    Sci.    Bui.    2. 

1874.     p.136 
Planorbis  trivol  vis  Say.    Beauchamp,  Onondaga  List.     1886.    p.4 
Planorbis   trivolvis    Say.      Walton,    Rochester   Acad.   Sci.    Proc. 

1892.     2:13.     (Charlotte) 

Planorbis  trivolvis  lentus  Say 
Planorbis   lentus   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-^o- 

(Western  New  York) 
Planorbis    lentus     Say.       Binney,    Smith.    Misc.     Coll.       143. 

1865.     7:104 
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Planorbis   lentus  Say.       Lewis,    Buf.    Soc.    Nat.    Sci.    Bui.   2. 

1874.     p.136 
Planorbis  lentus   Say.     Bcauchamp,  Onondaga  List.     1886.    p.4 

Planorbis  bicarinatus  Say 
Planorbis     bicarinatus     Say.       DcKay,    Nat.    Hist.     N.    Y. 

1843.     p  60 
Planorbis   bicarinatus   Say.     Jay,  Cat.     1852.     p.267 
Planorbis   bicarinatus   Say.     Binney,  Smith.  Misc.  Coll.     143. 

1865.     7:123.     (Herkimer  county) 
Planorbis  bicarinatus   Say.     Aldrich,   Troy    List.     1867.     p.4. 

(Mohawk  river) 
Planorbis  bicarinatus    Say.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:402.     (Long  Island) 
Helisoma   bicarinatus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.136 
Planorbis  bicarinatus  Say.  Beauchamp,  Onondaga  List.  1886. 

p.4 
Planorbis    bicarinatus    Say.     Walton,    Rochester  Acad.   Sci. 

Proc.     1892.     2:13      (Rochester) 
Planorbis   bicarinatus   Say.     Letson,  N.  Y.  State  M us.  Bui.  45. 

190 1,     p. 245.     (Goat  island.     Post- Pliocene) 

Planorbis  exacutus  Say 

Planorbis   exacutus  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.63. 

Planorbis   exacutus   Say.     Jay,  Cat.     1852.     p  267 

Planorbis   exacutus    Say.     Say,    Conch.  U.  S.  ed.  by  Binney. 
1858.     p.64      (Lake  Champlain) 

Planorbis    exacutus     Say.      Binney,   Smith.    Misc.    Coll.    143. 
1865.     7:126.     (Lake  Cham[)lain) 

Planorbis  exacutus  Say.    Aldrich,  Troy  List.  1867.  p.4.  (Hud- 
son river) 

Planorbis   exacutus   Say.      Smith    ^i    Prime,   An.    Lye.  N.    Y. 
1870.     9:402.     (Long  Island) 

Menetus   exacutus    Say.     Lewis,  'i^uf.    Sjc.    Nat    Sci.    Bui.    2. 
1874.     p.136 

P  1  a  n  o  rbi  s  ex  a  cut  us  Say.    Beauchamp,  Onondaga  List.  1886.    p.4 

Planorbis  deflectus  Sav 

Planorbis  deflectus  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.65 
Planorbis   obliquus    DeK.     DeKay,  Nat.  Hist.    N.    Y.      1843. 
p. 62,     (Mohawk  river) 
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Planorbis    deflect  us   Say.      Binney,   Smith.    Misc.    Coll.   143. 

1865.     7:129 
Planorbis  deflectus   Say.      Aldrich,  Troy    List.      1867.      p4. 

(Mohawk  rive) 
Gyraulus    deflectus    Say       Lewis,  Buf.  Soc.  Nat.  Sci.  Bui    2. 

1874      p  136 
Planorbis  d  ef  1  e  c  t  us  Say.  Beauchamp,  Onondaga  List.    1886.  p.4 
Flan-.rbis   deflectus   Say.      W  lion,    Rochester   Acad    Sci     Proc. 

1892.     2:13.     (BrightO' ) 

Planorbis  dilatatus  Gi^uld 
Planorbis  dilatatus  Gld.    DeKay,  Nat.  Hist  N  Y     1813.    p.66 

Planorbis  dilatatus  Gld.  Binney,  Smith.  Mi>c.  Coll.  1 13.    1865. 

7:131 

P  I  anorbis  di  latat  us  Gld.  Smith  &  Pri.ne,  An.  Lye.  N.  Y.    1870. 

9:102.     (Long  Island) 

Gyraulus   dilatatus   Gld.  Lewis,    Buf    Sjc.    Nat.    Sci.  Bui.  2. 

1874.     p.136 

Planorbis    dilatatus   Gld.  Beauchamp,  Onondaga  Li^t.     i886. 

P-4 

Planorbis  albus   MUller 

Planorbis    hirsutusGld.     DeKay,  Nat.  Hist.  N.  Y.     184.3.    P-^4 

Planorbis  albus  Mull.    Binney,  Smiih  Misc.  Coll.  143.   1865.  7:132 

Gyraulus   albus   Miill.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P»36 
Planorbis   albus    Miill.     Beauchamp,  Onondaga  List     1886.    p.4 

Planorbis  parvus  Say 
Planorbis   parvus   Say.     DeKay,  Nat   Hist    N.  Y.     1843.    P-^3- 

(Mohawk  river) 
Planorbis  elevatus  Ads.     DeKay,  Nat,  Hist.  N.  Y.     1843.    P-^5 
Planorbis   parvus   Say.     Jay,  Cat.     1852.     p. 268 
Planorbis  parvus  Say.    Binney,  Smith.  Misc.  Coll.  143.  1865.  7:135. 

(Mohawk  river) 
Planorbis  parvus  Gld.     Aldrich,  Troy  List.  1867.  p.4.  (Mohawk 

river) 
Planorbis   parvus   Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:402.     (Long   Island) 
Gyraulus  parvus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.136 
Planorbis   parvus   Say.     Beauchamp,  Onondaga  List.    1886.   p.4 
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Planorbis    parvus   Say.      Walton,    Rochester   Acad.   Sci.    Proc. 

1892.     2:13.     (Charlotte) 
Planorbis  parv  us  Say.     Letson,  N.  Y.  State  Mus.  Bui.  45.    1901. 

p.245.     (Goat  island.     Post-Pliocene) 

Genus  segmentina  Fleming 
Segmentina  armigera  Say 
Planorbis  armigerus  Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.    P-^^ 
Planorbis  armigerus   Say.     Jay,  Cat.     1852.     p. 267 
Segmentina    armigera  Say.     Binney,   Smith.   Misc.   Coll.   143. 

1865.     7:137 
Planorbis    armigerus    Say.     Aldrich,   Troy   List.     1867.     p.4. 

(Mohawk  basin) 
Planorbis  armigerus  Say.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 

9:402.     (Long    Island) 
Planorbula  armigera   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.136 
Segmentina  armigera  Say.   Beauchamp,  Onondaga  List.  1886. 

P-4 

Segmentina    armigera    Say.      Walton,    Rochester  Acad.   Sci. 

Proc.     1892.     2:13.     (Brighton) 

Subfamily  -a^ncylin^ve: 

Genus  ancylus   Geoflfroy 

Ancylus  fuscus  Adams 
Ancylus   fuscus  Ads.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p. 13 
Ancylus   fuscus  Ads.    Binney.  Smith.  Misc.  Coll.  143.    1865.    7:140 
Ancylus   fuscus  Ads.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870.   9:399. 

(Long  Island) 
Ancylus   fuscus  Ads.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P'37 

Ancylus  parallelus  Haldeman 

Ancy  lus  par  allelus  Hald.    Binney,  Smith.  Misc.  Coll.  143.    1865. 

7:142 
Ancylus   parallelus    Hald.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.137 
Ancylus   parallelus    Hald.     Beauchamp,  Onondaga  List.  1886. 

PS 
Ancylus    parallelus   Hald.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:13.     (Charlotte) 
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Ancylus  rivularis  Say 
Ancylus  rivularis   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.12 
Ancylus  rivularis   Say.     Binney,  Smith.  Misc.  Coll.  143.     1865. 

7:142 
Ancylus  rivularis  Say.     Beauchamp,  Onondaga  List.    1886.   p.4 
Ancylus    rivularis    Say.      Walton,   Rochester  Acad.   Sci.    Proc. 

1892.     2:13.     (Genesee  river) 

Ancylus  tardus  Say 
Ancylus  tardus  Say.    Binney,  Smith.  Misc.  Coll.  143.    1865.  7:143. 

(Mohawk  river) 
Ancylus   tardus   Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874, 

p.  1 37.     (Little  Lakes) 
Ancylus  tardus  Say.     Walton,  Rochester  Acad.  Scr.  Proc.    1892. 

2:13.     (Irondequoit) 

Ancylus  calcarius  DeKay 
Ancylus   calcarius   DeK.    DeKay,  Nat.  Hist.  N.  Y.    1843.    p.13 
Ancylus  calcarius  DeK.     Binney,  Smith.  Misc.  Coll.  143,    1865. 

P-I43 

Ancylus  borealis  Morse 

Ancylus  borealis  Morse.     Binney,  Smith.  Misc.  Coll.  143.    1865. 

7:156.     (Patten) 

(ienus  GUNDLACHiA  Pfeiffer 

Gundlachia  stimpsoniana  Smith 

Gundlachia   stimpsoniana   Smith.     Smith  &  Prime,  An.  Lye. 

N.  Y.     1870.     9:399.     (Long  Island) 

Gundlachia  sp. 
G  u  n  d  I  ac  h  i  a  sp,      J.  M.  Clarke,  Am.  Jour.  Sci.      1882.      ser.  3. 
23:248.     (Canandaigua) 

Class   POLYPLACOPHORA 

Family  ischxochitoxidae: 

Genus  chaetopleura  Shuttleworth 

Chaetopleura  apiculata  Say 
Chiton  apiculatus   Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.   p.  164 
Chiton   apiculatus   Say.     Jay,  Cat.     1852.     p,97 
Chiton    apiculatus    Say.      Smith   &    Prime,    An.    Lye.   N.   Y. 

1870.     9:392 
Chaetopleura  apiculata   Say      Tryon,    Man.    Conch.     1892 

14:3s 
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Genus  trachydermon   Carpenter 
Trachydermon  albus   Linnaeus 
Chiton    albus   Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.163 
Chiton  albus   Linn.    Smith  &  Prime,  An.  Lye.  N.  Y.    1870.    9:392 
Ischnochiton   albus   Linn.     Tryon,  Man.  Conch.   -1892.    14:70 

Class  PELECYPODA 

Order  SIPHONIDA 

Suborder  SINUPALLIATA 

Family  teredidjve 

Genus  teredo  Linnaeus 

Teredo  navalis  Linnaeus 

Teredo   navalis   Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.     V'H9 

Teredo  dilatata  Stimpson 

Teredo   dilatata   St.    Smith  &  Prime,  An.  Lye.  N.  Y.   1870.  9:391. 

(Greenpori) 

Family  ipi-iolaoidae^ 

Subfamily    r*i  loL adinae 

(ienus  PHOLAS  Linnaeus 

Pholas  costata  Linnaeus 

Pholas   truncata   Say.     DcKay,  Nat.  Hist.  N.  Y.     1843.     p.248. 

(Westchester  and  Richmond  ct)unties) 

Pholas   truncata   Say.     Jay,  Cat.     1852.     p.  10 

Pholas   costata    Linn.     Jay,  Cat.     1852.     p.  10 

Pholas    truncata    Say.      Smith  vV  Prime,  An.  Lye.  N.  Y.     1870. 

9:391.     (Rockaway) 

Pholas   costata    Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:391 

Genus   zirfaea  Leach 

Zirfaea  crispata   Linnaeus 

Pholas   crispata    Linn.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.247. 

(Long  Island) 

Pholas   crispata    Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:39' 

Family  soli^xiidae: 

Genus    ensis   Schumacher 

Ensis    directus   Conrad 
Solen   ensis    Linn.     DeRay,  Nat.  Hist.  N.  Y.     1843.     p.242 
Solen   ensis    Linn.     Jay,  Cat.      1852.     p.ir 
Solen    vagina    Linn.     Jay,  Cat.      1S52.     p.  11 
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Solen   siliqua   Linn.     Jay,  Cat.     1852.     p.ii 

Solen   ensis   Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870.     9:389 

Ensis   directus   Conr.     Dall,  Nat.  Mus.  Proc.     1900.     22:107 

Genus  siliqua  Megerle 

Siliqua  costata  Say 
Machaera  costata  Say.     DeKay.  Nat.  Hist.  N.  Y.    1843.   p.244 
Machaera  costata  Say.     Jay,  Cat.     1852.     p.  12 
Machaera  costata    Gld,     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:389.     (Coney  Island,  Rockaway,  East  Hampton) 
Siliqua  costata  Say.     Dall,  Nat.  Mus.  Proc.    1900.    22:108 

Family  solktmixae 

Subfamily  F-nARELiwiNAEi 

Genus  tagelus  Gray 

Tagelus  gibbus  Spengl 

Solecurtus  caribaeus   Lam.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  243.     (Westchester  county) 
Solecurtus    caribaeus    Lam.      Jay,  Cat.     1852.     p.  12.     (West- 
chester county) 
Solecurtus  gibbus   F.  &  H.     Smith  &  Prime,  An.    Lye.   N.  Y. 
1870.     9:389.     (Long  Island) 

Tagelus  divisus  Spengl. 

Solecurtus    bidens    F.  c\:H.      Smith  &  Prime,  An.  Lye.   N.  Y. 

1870.     9:389 

Family  waxic^vvidak 

Genus  saxicava  Fleuriau 

Saxicava  arctica   Linnaeus 

Saxicava  distorta  Say.     DcKay,  Nat.  Hist.  N.  Y.     1843.     p. 227. 

(Long  Island) 

Saxicava  pholadis  var.  Lam.     Jay,  Cat.     1852.     p.22 

Saxicava  arctica  Desh.      Smith  &  l*rime.  An.  Lye.  N.  Y.     1870. 

9:390.     (Long  Island  sound) 

Family  myacidae 

Genus  mya  Linnaeus 

Mya  arenaria  Linn. 

Mya   arenaria  Linn.      DeKay,  Nat.    Hist.  N.  Y.      1843.      p. 240. 

(Long  Island  sound) 
Mya  arenaria  Linn.     Jay,  Cat.     1852.     p  13 
Mya  arenaria  Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870.    9:390 
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Family  corbulidae 
Genus  corbula  Lamarck 

Corbula  contracta  Say 
Corbula  contracta   Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.  p.241 

(Long  Island  sound) 
Corbula  contracta   Say.     Smith  &  Prime,  An.  Lye.  N.  Y      1870. 

9:390 

Family  anatinidab 

Genus  pandora  Bruguiere 

Pandora  trilineata  Say 

Pandora  trilineata  Say.     DeKay,  Nat.  Hibt.  N.  Y.    1843.  p. 239. 

(Long  Island  sound) 
Pandora  trilin  eata  Say.     Jay,  Cat.     1852.     p.15 
Pandora  trilineata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 
9:390.     (Montauk  point) 

Genus  thracia  Leach 

Thracia  conradi  Couthouy 

Thracia  con radi  Couth.     DeKay,  Nat.  Hist.  N.  Y,    1843.    p.237. 

(Long  Island  sound) 
Thracia  conradi  Couth.     Smiths  Prime,  An.  Lye.  N.  Y.     1870. 
9:390.     (Greenport) 

Thracia  truncata  Mighels 
Thracia  truncata  Migh.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:390 

Genus  cochlodesma  Couthouy 
Cochlodesma  leana  Conrad 

Cochlodesma  leana  Conr.    DeKay,  Nat.  Hist.  N.  Y.    1843.  p.236 
Cochlodesma  leana  Conr.     Jay,  Cat.     1852.     p.i6 
Cochlodesma  leanum  Migh.     Smith  &  Prime,  An.    Lye.  N.  Y. 
1870.     9:390 

Genus  lyonsia  Turton 

Lyonsia  hyalina   Conrad 

Osteodesma  hyalina  Conr.   DeKay,  Nat.  Hist.  N.  Y.   1843.  p.234 

Osteodesma  hyalina  Conr.     Jay,  Cat.     1852.     p.  16 

Lyonsia   hyalina  Conr.     Smith  «!vr    I^riine,  An.    Lye.  N.  Y      1870 

9:390.     (Greenport; 
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Genus  anatina  Lamarck 

Anatina  papyracea  Say 

Anatina  papyracea  Say.    DeKay,  Nat.  Hist.  N.  Y.    1843.    p.235 
Anatina  papyracea  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 
9:389.     (Gardiner's  bay) 

Family  iviacxrioae 

Subfamily  mactrixae 

Genus  spisula  Gray 

Spisula  solidissima  Chemnitz 

Mactra  solidissima    Chem.     DeKay,  Nat.  Hist.    N.  Y.      1843. 

p.  2  29.     (Long  Island  sound) 
Mactra  gigantea  Lam.    Jay,  Cat.     1852.     p.  19 
Mactra  solidissima  Chem.    Jay,  Cat.     1852.    p.19 
Mactra  solidissima   Chem.      Smith   &   Prime,  An.  Lye.   N.  Y. 
1870.     9:388 

Genus  mulinia  Gray 

Mulinia  lateralis  Say 

Mactra  lateralis  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.      p.230. 

(Westchester  county) 
Mactra  lateralis  Say.     Jay,  Cat.     1852.     p.19 
Mactra  lateralis  Say.     Smith  &  Prime,  An.  Lye.   N.  Y.     1870. 

9:388.     (Long  Island  sound) 

Family  jsemelii^ae 

Genus  cuminqia  Sowerby 

Cuming^ia  tellinoides  Conrad 

Cumingia  tellinoides  Conr.     DeKay,  Nat.  Hist.    N.  Y.     1843. 

Pa33 
Cumingia  tellinoides  Conr.     Smith  &  Prime,  An.   Lye.  N.  Y. 

1870.     9:388.     (Montauk  point) 

Family  tellixidae 
Genus  tbllina  Lamarck 
Tellina  (Angulus)  tenera  Say 
Tellina  tenera  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     P-209 
Tellina  tenera  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870.    9:389 
Tellina  tenera  Say.     Stimpson,  New  Eng.  Shells.     1851.     p.21 
Tellina  (Angulus)  tenera  Say.     Dall,  Nat.  Mus.  Proc.     1901. 
23:295 
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TeUina  (Aagnlns)  tcndla  Venrill 

Tellina  (Angalas)  cenella  Ver.     Dall,  Nat.  Mas.  Proc     1901. 

23:295 

Tcffina  (Angnlos)  Tersicolor  Cozzens 

Tellina  versicolor  Coz.      DeKaj,  Nat.   Hist.   N.  Y.      1843. 

p.  209.     (Ha<boo  river) 
Tellina  versicolor  Coz.     Stincpson,  New  Eng.  Shells.      1851. 

p.21.     (Long  Island  sound) 

Tellina  (Angulus)  versicolor  Coz.     Dall,  Nat.  Mus.  Proc. 

1901.     23:295 

Tellina  (Sctssula)  iris  Say 

Tellina  iris  Saj.    Jay,  Cat.     1852.     p.26 

Tellina  (Scissala)  iris  Say.  Dall,  Nat  Mas. Prcc   1901.   23:297 

Genos  m ACOifA  Leach 

Hacoma  baltliica  Linnaeas 
Sanguinolaria  fusca   Say.     DeKay,  Nat.  Hist   N.  Y.     1843. 

p.2i2.     (Long  Island  soand) 
Psammobia   fusca   Say.     Jay,  CaL     1852.     p.24 
Tellina   fusca  Say.     Jay,  CaL     1852.     p.  16 
Tellina  fusca   Say.      Smith  &    Prime,  An.   Lye   N.  Y.      1870. 

9:389.     (Greenport) 
Macoma  balthica   Linn.     Dall,  Xat.  Mus.  Proc     1901.    23:298 

Macoma  calcarea  Gmelin 
Sanguinolaria  sordida   Couth.     DeKay,   Nat.  Hist    N.   Y. 

1843.     p.213 
Macoma  calcarea  Gmel.     Dall,  Nat.  Mus.  Proc.    1901.    23:299. 

(Long  Island  sound) 

Macoma  tenta  Say 
Tellina   tenta   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.210 
Tellina   tenta   Say.      Smith    &    Prime,   An.    Lye.   N.   Y.      1870. 

9:389.     (Greenport) 
Macoma   tenta    Say.     Dall,  Nat.  Mus.  Proc.     1901.     23:299 

Subfamily  donacixae 
Genus  donax  Linnaeus 

Donax  fossor  Say 

Donax   fossor   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p. 211 
Donax   fossor   Say.     Jay,  Cat.     1852.     pji 

Donax   fossor   Say.      Smith    &    Prime,    An.    Lye.    N.    Y,      1870. 
9:388.     (Long  Island  sound) 
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Family  pexricolidae 

*   Genus  pbtricola  Lamarck 

Petricola  dactylus  Sowerby 

Petricola  dactylus   Sow.     DeKay,   Nat.    Hist.  N.  Y.      1843. 

p.228.     (Glasshouse  point) 

Petricola   dactylus  Say.     Smith   &   Prime,  An.   Lye.   N.  Y. 

1870.    9:390 

Petricola  pholadiformis  Lamarck 

Petricola  pholadiformis   Lam.     DeKay,  Nat.  Hist.    N.  Y. 

1843.    p.228.     (Long  Island  sound) 
Petricola  pholadiformis   Lam.    Jay,  Cat.     1852.    p.23 
Petricola  pholadiformis  Lam.     Smith  &  Prime,   An.    LyC. 
N.  Y.     1870.    9:390 

Family  veneridab 

Subfamily  venerinab 

Genus  vbnus  Linnaeus 

Venus  mercenaria  Linnaeus 

Venus  mercenaria   Linn.      DeKay,  Nat.    Hist.  N.  Y.      1843. 

p.217.     (Long  Island  sound) 
(?)   Venus  praeoparea  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.219 
Venus  mercenaria   Linn.     Jay,  Cat.     1852.     p.40 
Venus  mercenaria   Linn.      Smith   &   Prime,   An.    Lye.    N.  Y. 

1870.     9:388 

Venus  mercenaria  notata  Say 

Venus  mercenaria    van    notata    Say.      DeKay,   Nat.    Hist. 

N.  Y.  1843.     p.2i8.     (Long  Island  sound) 

Venus  notata   Say.     Jay,  Cat.     1852.     p.41 

Venus  notata   Say.     Smith   &   Prime,  An.   Lye.  N.   Y.      1870. 

9:388- 

Genus  mrretrix  Lamarck 

Meretrix  convexa  Say 

Cytherea  convexa  Say.  DeKay,  Nat.  Hist.  N.  Y.  1843.  P-2i6. 

(Long  Island  sound) 

Cytherea  convexa  Say.  Stimpson,    New   Eng.   Shells.      1851. 

p.  [9.     (Long  Island  sound) 

Cytherea  convexa   Say.  Jay,  Cat.     1852.    p.35 

Cytherea    convexa    Say.  Smith   &:   Prime,    An.    Lye.    N.   V. 

1870.     9:388.     (New  York  bay.  East  Hampton  and  Montauk) 

Meretrix  convexa  Say.  Dall,   Zittel,   Text-book  Pal.      1900. 

P-4»5 
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Subfamily  idosixixak 

Genus  gemma    Deshayes 

Gemma  g^emma  Totten 
Venus   gemma  Tott.     DeKay,    Nat.    Hist.  N.  Y.     1843.     P-2i8. 

(East  river) 
Venus  gemma  Tott.     Jay,  Cat.     1852.     p.40 
Venus  gemma  Tott.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870.    9:388 

Gemma  gemma  manhattensis  Prime 

Venus  manhattensis   Prime.     Jay,  Cat.     1852.     p.466 
Venus  manhatcensis  Prime.    Prime, Pamph.  *  1862.    (East river) 
Venus   manhattensis    Prime.     Smith  &  Prime,  An.  Lye.  N.  Y. 
1870.     9:388.     (Hell  Gate,  Huntington  and  Grecnport) 

Suborder  INTEGRIPALLIATA 

Family  cyrexidae 

Genus  sphaerium  Seopoli 

Sphaerium  simile  Say 

Cyclas  similis  Say.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.222. 
(Orleans  county) 

Sphaerium  sulcatum   Lam.     Prime,  Monogr.     1862.     p.4 

Sphaerium  sulcatum  Lam.  Prime,  List.  1863.  p.8.  (Wash- 
ington county) 

Sphaerium  sulcatum  Lam.  Prime,  Smith.  Misc.  Coll.  145. 
1865.     7:33 

Sphaerium  sulcatum  Lam.  Aldrich,  Troy  List.  1867.  P  2« 
(Mohawk  river) 

Sphaerium  simile  Say.  Smith  &  Prime,  An.  Lye.  N.  Y.  1870. 
9:380.     (Westchester  county) 

Sphaerium   simile   Say.   Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P-I39 
Sphaerium  simile  Say.    Beauchamp,  Onondaga  List.    1886.   p.6 

Sphaerium  similis  Say.      Walton,    Rochester  Acad.  Sci.  Proc. 

1892.     2:18.     (tlrie  canal) 

Sphaerium   simile   Say.     Sterki,  Ms.     1902 

Sphaerium  rhomboideum  Say 

Cyclas   rhomboidea   Say.     DeKay,    Nat.    Hist.    N.   Y.     1843. 

p.224.     (Rockland  county) 
Cyclas   elegans  Ads.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.224. 

(Lake  Champlain) 
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Cyclas  rhomboidea  Say.     Say,   Conch.  U.  S.  ed.by  Binney. 

1858.     p.m.     (Lake  Champlain) 
Sphaerium  rhomboideum   Say.     Prime,  Monogr.     1862.    p.7 
Sphaerium  rhomboideum   Say.     Prime,    List.      1863.      p.9. 

(Washington  county) 
Sphaerium  rhomboideum  Say.    Prime, Smith.  Misc.  Coll.  145 . 

1865.     7:39 
Sphaerium  rhomboideum   Say.     Lewis,   Buf.  Soc.  Nat.   Sci. 

Bui.  2.     1874.     p.  139 

Sphaerium  striatinum  Lamarck 
Cyclas  edentula  Say.     De  Kay,  Nat.  Hist.  N.  Y.     1843.     p. 225. 

(Canandaigua  lake) 
Cyclas   edentula   Say.     Say,  Conch.. U.  S.  ed.  by  Binney.    1858. 

p.  137.     (Canandaigua  lake) 
Sphaerium   striatinum   Lam.     Prime,  Monogr.     1862.    p.6 
Sphaerium    striatinum     Lam.       Prime,    List.       1863.      p.9. 

(St  Lawrence  river) 
Sphaerium   striatinum   Lam.     Prime,  Smith.  Misc.  Coll.  145. 

>865.     7:37 
Sphaerium  striatinum   Lam.     Aldrich,  Troy  List.    1867.  p.2. 

(Mohawk  river) 
Sphaerium  striatinum    Lam.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:380.     (Westchester  county) 
Sphaerium  striatinum  Lam.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  139 
Sphaerium    striatinum     Lam.     Beauchamp,  Onondaga   List. 

1886.     p.6 
Sphaerium  striatinum  Lam.    Letson,  N.  Y.  State  Mus.  Bui.  45. 

190 1,     p.246.     (Goat  island.     Post-Pliocene) 

Sphaerium  solidulum  Prime 
Sphaerium   solidulum    Prime.     Prime,  Monogr.     1862.     p.5 
Sphaerium    solidulum     Prime.      Prime,    List.       1863.      P-9- 

(Herkimer  county) 
Sphaerium   solidulum    Prime.     Prime,  Smith.  Misc.  Coll.   145. 

1865.     7:36 
Sphaerium   solidulum  Prime.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2 . 

1874.     p.139 
Sphaerium  solidulum    Prime.     Beauchamp,    Onondaga    List. 

1886.     p.6 


( 
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Sphaerium  vermontanum  Prime 
Sphaerium  vermontanum   Prime.     Prime,    Monogr.      1862. 

p.9.     (Lake  Champlain) 
Sphaerium   vermontanum    Prime.    Prime,  List.     1863.    p.io. 

(Lake  Champlain) 

Sphaerium  occidentale   Prime 
Sphaerium  occidentale   Prime.     Prime,  Monogr.    1862.    p.8 
Sphaerium  occidentale   Prime.      Prime,    List.     1863.    p.io. 

(Herkimer  county) 
Sphaerium  occidentale   Prime.     Prime,  Smith.    Misc.   Coll. 

145.     1865.     7:41 
Sphaerium   occidentale   Prime.     Lewis,   Buf.   Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.  1 40 
Sphaerium   occidentale   Prime.     Beauchamp,  Onondaga   List. 

1886.    p.6 

Sphaerium  fabale  Prime 
Sphaerium  fabalis  Prime.     Prime,  Monogr.     1862.    p.8 
Sphaerium    fabalis    Prime.      Prime,      List.      1863.      p.io. 

(Greenwich) 
Sphaerium    fabalis    Prime.      Prime,    Smith.    Misc.    Coll.    145. 

1865.     7:40 
Sphaerium  fabale  Prime.     Lewis,  Buf.  Soc.  Nat. Sci.  Bui.  2.   1874. 

p.  140.     (Wayne  and  Herkimer  counties) 
S])haerium  fabale  Prime.    Beauchamp,  Onondaga  List.    1886.   p.6 

Sphaerium  stamineum  Conrad 
Sphaerium    stamineum    Conr.      Beauchamp,    Onondaga    List. 
1886.     p6 

Sphaeriumstamineum  Conr.     Letson,  N.  Y.  State  Mus.  Bui.  45, 
1 90 1,     p. 246.     (Goat  island.     Post-Pliocene) 

Family  cvcladidae 

Genus  calyculina  Clessin 

Calyculina  transversa  Say 

Sphaerium  transversum  Say.     Prime,  Monogr.     1862.     p.13 

Sphaerium    transversum    Say.      Prime,     List.       1863.       p.  11. 

(Herkimer  county) 
Sphaerium   transversum  Say.     Prime,   Smith.   Misc.  Coll.  145. 
1865.     7:48 
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Sphaerium  transversum  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui. 2. 

1874.     p.  140 
Sphaerium  transversum    Say.      Beauchamp,    Onondaga    List. 

1886.     p.6.     (Erie  canal) 

Calyculina  partumeia  Say 

Cyclas  partumeia  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.223 
Sphaerium  part umium  Say.     Prime,  Monogr.     1862.     p.  11 
Sphaerium  partumeium  Say.     Prime,  List.    1863.    p.io.   (Lake 

George,  Erie  canal) 
Sphaerium  partumeium   Say.     Prime,   Smith.  Misc.  Coll.  145. 

1865.     p.45 
Sphaerium  partumeium  Say.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.    9:386.     (Long  Island) 
Sphaerium  partumeium  Say.     Lewis,   Buf.  Soc.  Nat.  Sci.  Bui. 

1874.     2:140 
Sphaerium    partumeium    Say.      Beauchamp,    Onondaga    List. 

1886.    p.6 
Sphaerium  partumeium    Say.     Walton,   Rochester    Acad.    Sci. 

Proc.  2.    1892.    p.  18.     (Genesee  river) 
Calyculina  partumeia  Say.     Sterki,  Naut.     1902.     16:92 

Calyculina  truncata  Linsley 

Sphaerium  truncatum  Lins.     Prime,  Monogr.     1862.     p.17 
Sphaerium  truncatum  Lins.     Prime,  List.     1863.     p. ii.     (Lake 

Champlain) 
Sphaerium    truncatum    Lins.      Prime,   Smith.  Misc.  Coll.  145. 

1865.     7:51 
Sphaerium  truncatum  Lins.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  1 40 
Sphaerium    truncatum     Lins.       Beauchamp,    Onondaga    List. 

1886.     p.6 
Calyculina  truncata  Lins.     Sterki,  Naut.     1902.     16:92 

Calyculina  rosacea  Prime 
Sphaerium   rosaceum    Prime.      Prime,  Smith.    Misc.    Coll.    145. 

1865.     7-50 
Sphaerium  rosaceum  Prime.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  140 
Calyculina  rosacea  Prime.     Sterki,  Naut.     1902,     16:92 
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Calyculina  securis  Piime 
Sphaerium  securis  Prime.     Prime,  Monogr.     1862.     p.  16 
Sphaerium  securis  Prime.      Prime,  List.      1863.     p. 11.     (Staten 

Island) 
Cyclas    crocea     Lewis.       Prime,    List.      1863.      p.ii.      (Otsego 

county) 
Sphaerium  securis  Prime.     Prime,  Smith.  Misc.  Coll.  145.     1865. 

7:49 
Sph  aerium  securis    Prime.       Aldrich,    Troy  List.      1867.      p.2. 

(Mohawk  basin) 
Sphaerium   securis    Prime.      Smith   &    Prime,   An.  Lye.   N.  Y. 

1870.     9:386.     (Long  Island) 
Sphaerium  secure    Prime.      Lewis,   Buf.   Soc.    Nat.    Sci.  Bui.  2. 

1874.     p.140 
Sphaerium  croceum    Lewis.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.140.     (Herkimer  county) 
Sphaerium  secure  Prime.    Beauchamp,  Onondaga  List.    1886.  p.6 
Calyculina  securis  Prime.     Sterki,  Naut.     1902.     16:93 

Genus  pisidium  Pfeiffer 
Pisidium  abditum  Haldeman 

Pisidium  abditum  Hald.     Prime,  List.     1863.     p.14.    (Herkimer 
county,  Buffalo) 

Pisidium  notatum  Prime.      Prime,  List.      1863.     p.15.      (Green- 
wich) 

Pisidium  resartum  Ingalls.     Prime,  List.     1863.     p.is.     (Green- 
wich) 

Pisidium  rubrum  Lewis.     Prime,  List.     1863.     p.15.     (Herkimer 
county) 

Pisidium  plenum  Lewis.      Prime,    List.      1863.      p.15.      (Otsego 
county) 

Pisidium  abditum  Hald.    Prime, Smith.  Misc.  Coll.  145.   1865.  7:68 

Pisidium  abditum  Hald.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 
9:386.     (Long  Island) 

Pisidium  abditum  Hald.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 
p.140 

Pisidium  abditum  Hald.     Beauchamp,  Onondaga  List.    1886.   p.6 

Pisidium  abditum  Hald.     Letson,    N.    V.    State    Mus.    Bui,   45. 
1901.     p. 247.     (Goat  island.     Post- Pliocene) 
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Pisidium  Tirginicum  Bourguignat 
Cyclas  dubia  Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.   p. 2 2 3.    (Lake 

George) 
Pisidium  virginicum  Bourg.     Prime,  List.     1863.   p.13.     (Hud- 
son river,  Buffalo) 
Pisidium    virginicum   Bourg.      Prime,  Smith.    Misc.   Coll.    145. 

1865.     7:61 
Pisidium  virginicum  Bourg.     Aldrich,  Troy   List.     1867.     p.3. 

(Hudson  river) 
Pisidium   virginicum   Bourg.    Smith  &  Prime,  An.  Lye.  N,  Y. 

1870.    9:380.    (Westchester  county) 
Pisidium  virginicum  Bourg.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  140 
Pisidium     virginicum     Bourg.       Beauchamp,    Onondaga     List 

1886.     p.6 
Pisidium    virginicum    Gmel.     Carpenter,  Naut.     1901.     15:132 
Pisidium  virginicum  Bourg.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1 901.     p.247.     (Goat  island.     Post- Pliocene) 

Pisidium  novi-eboracense  Prime 

Pisidium  nov.  eboracense    Piime.     Prime,    List.      1863.     p.14. 

(Herkimer  and  Otsego  counties) 
Pisidium  nov-eboracense    Prime.      Prime,  Smith.   Misc.  Coll . 

145.     1865.     7:67 
Pisidium  nov.  eboracense    Prime.     Smith   &    Prime,   An.    Lye. 

N.  Y.     1870.     9:380.     (Westchester  county) 
Pisidium  novi-eboracense  Prime.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.  140 

Pisidium  noveboracense  Prime.     Beauchamp,  Onondaga  List. 

1886.     p.6 

Pisidium  ventricosum  Prime 

Pisidium  ventricosum  Prime.  Prime,  List.  1863.  p.  15.  (Herki- 
mer and  Otsego  counties) 

Pisidium  ventricosum  Prime.  Prime,  Smith.  Misc.  Coll.  145. 
1865.     7:72 

Pisidium  ventricosum  Prime.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  1 40 

Pisidium  aequilaterale  Prime 

Pisidium  aequilaterale  Prime.  Prime,  List.  1863.  p.14.  (Hud- 
son river) 
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Pisidium  aequilaterale  Prime.     Prime,  Smith.  Misc.  Coll.  145. 

1865.     7:63 
Pisidium  aequilaterale  Prime.     Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:380.     (Westchester  county) 

Pisidium  aequilaterale  Prime.     Lewis, Buf. Soc.  Nat. Sci.  Bui.  2. 

1874.     p.  140 

Pisidium  compressum  Prime 

Pisidium    compressum    Prime.       Prime,    List.       1863.       p.  14. 

(Herkimer  and  Otsego  counties) 
Pisidium  compressum  Prime.     Prime,   Smith.    Misc.  Coll.  145. 

1865.     7:64 
Pisidium  compressum  Prime.    Aldrich,  Troy  List.     1867.     p.3. 

(Mohawk  river) 
Pisidium  compressum  Prime.     Smith  &  Prime,  An.  Lye.  N  Y. 

1870.    9:380.     (Westchester  county) 
Pisidium  compressum  Prime.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.    p.140 
Pisidium    compressum    Prime.      Beauchamp,  Onondaga    List. 

1886.    p.6 
Pisidium  compressum  Prime.     Letson, N.  Y.  State  Mus.  Bui. 45. 

1901.     p.247.     (Goat  island.     Post- Pliocene) 

Pisidium  ferrugineum  Prime 

Pisidium  ferrugineum  Prime.  Prime,  List.  1863.  p.is.  (Herki- 
mer county) 

Pisidium  ferrugineum  Prime.  Prime,  Smith.  Misc.  Coll.  145. 
1865.     7:71 

Pisidium  ferrugineum  Prime.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2, 
1874.    p.140 

Pisidium    ferrugineum    Prime.      Beauchamp,    Onondaga    List. 

1886.     p.6 

Pisidium  variabile  Prime 

Pisidium    variabile    Prime.      Prime,    Smith.    Misc.    Coll.    145. 

1865.     7:66 
Pisidium   variabile    Prime.      Smith    &   Prime,   An.    Lye.   N.  Y. 

1870.     9:386.     (Long  Island) 
Pisidium  variabile  Prime.      Lewis,    Buf.  Soc.  Nat.   Sci.  Bui.  2. 

1874.     p.140 
Pisidium  v  ariabi  le  Prime.  Beauchamp,  Onondaga  List.  1886.  p.6 
Pisidium  variabile  Prime.     Walton,    Rochester  Acad.  Sci.  Proc. 

1892.     2:18.     (Monroe  county) 
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Pisidium  affine  Sterki 
sidium  affine  Stk.     Sterki,  Naut.     1901.     15:66 

Pisidium  sargenti  Sterki 
sidium  sargenti  Stk.  Sterki,  Naut.  1901.  15:67.  (Mohawkriver) 

• 

Pisidium  strengii  Sterki 
sidium  strengii  Sik.    Sterki,  Naut.    1901.    15:126.  (Little Lakes) 

Pisidium  streatori  Sterki 

sidium  streatori  Stk.     Sterki,  Naut.     1901.     14:100.     (Cana- 

saraga  river) 

Pisidium  punctafcum  Sterki 

sidium  punctatum   Stk.     Sterki,  Ms.  Nov.     1901.     (Herkimer 

county) 

Pisidium  pauperculum  Sterki 
sidium  pauperculum  Stk.     Sterki,  Ms.     1901 

Pisidium  walked  Sterki 
sidium  walker i  Stk.     Sterki,  Ms.     1901.     (Mohawkriver) 

Pisidium  roperi  Sterki 
sidium  roperi  Stk.     Sterki,  Ms.     1901 

Pisidium  rotundatum  Sterki 
sidium  rotundatum  Stk.     S.erki,  Ms.     1901 

Pisidium  splendidulum  Sterki 
sidium  splendidulum  Stk.     Sterki,  Ms.    1901.    (Long  Island) 

Pisidium  scutellatum  Sterki 

sidium  scutellatum  Stk.  Sterki,  Ms.  190 1.  (Chautauqua 
lake) 

sidium  scutellatum  Stk.  Letson,  N.  Y.  State  Mus.  Bui.  45. 
1901.     p.248.     (Goat  island.     Post- Pliocene) 

Pisidium  medianum  Sterki 
sidium  medianum  Stk.     Sterki,  Ms.     1901.     (Mohawk) 

Pisidium  ultramontanum  Prime 
sidium   ultramontanum    Prime.     Letson,  N.  Y.   State  Mus. 
Bui.  45.     1901.     p.248.     (Goat  island.     Post-Pliocene) 

Genus  cyclas  Bruguiere 

Cyclas  islandica  Linnaeus 

Cyprina   islandica   Linn.    DeKay,  Nat.  Hist.  N.Y.    1843.    P-2i5 

Cyprina  islandica  Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:387.     (Montauk  point) 


78  NEW    YORK    STATE    MUSEUM 

Family  cARrjiiDAE 

Genus  cardium  Lamarck 

Cardium  (Cerastoderma)  pinnulatum  Conrad 

Cardium  pinnatulum  Conr.     DeKay,   Nat.  Hist.  N.  Y.      1843. 

p  205.     (Long  Island  sound) 
Cardium   pinnulatum    Conr.      Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:387.     (Long  Island  sound) 
Cardium    (Cerastoderma)    pinnulatum  Conr.     Dall,    Nat. 
Mus.  Proc.     1 90 1.     23:386 

.  Cardium  (Cerastoderma)  ciliatum  Fabricius 

Cardium   islandicum    Linn.      DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.  206 
Cardium    (Cerastoderma)   ciliatum   Fab.     Dall,  Nat.  Mus. 

Proc.     1 90 1.     23:386 

Cardium  (Laevicardium)  mortoni  Conrad 

Cardium  mortoni  Coqt.     DeKay,  Nat.  Hist.  N.  Y.    1843.    P-207. 

(Long  Island  sound) 
Cardium  mortoni  Conr.     Jay,  Cat.     1852.     p,45 
Cardium    mortoni    Conr.       Smith   &    Prime,   An.    Lye.    N.    Y. 

1870.     9:387 
Cardium    (Laevicardium)    ra'ortoni  Conr.     Dall,  Nat.  Mus. 

Proc.     1 901.     23:388 

Genus  serripes  Beck 

Serripes  gjonlandicus  Gmelin 

Cardium    groenlandicum   Gmel.     DeKay,  Nat.  Hist.  N.  Y. 

1843.     p.2o6 

Serripes   gronlandicus  G:nel.     Dall,  Nat.  Mus.  Proc.     1901. 

23:388 

Family  h_:cixii3>!Ve: 

Genus  phacoides  Blainville 

Phacoides  filosus  Stimpson 

Lucina   filosa  Si.     Carpenter,  Naut.     1902.     15:17 

Genus  divaricella    von  Martens 

Divaricella  quadrisulcata  d'Orbigny 

Lucina   strigilla   St.      Smith  &   Prime,  An.  Lye.  N.  Y.      1870. 

9:387.     (Coney  Island) 
Divaricella   quadrisulcata   d^Orb.      Dali,  Nat.   Mus.  Proc. 
1901.     23:815 
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Subgenus  lucinella  Monterosato 

Lucinella  divaricata  •  Linnaeus 

Lucina    divaricata    Linn.       DeKay,  Nat.  Hist.  N.  Y.      1843. 

p.214  '» 

Lucinella    divaricata    Linn.      Dall,  Nat.  Mus.  Proc.      1901. 

Family  erycinidae 
Genus  montacuta  Turton 
Montacuta  bidentata  Montagu 
Montacuta  bidentata  Mont.     Verrill,  Nat.  Mus.  Proc.     1898. 
20:779.     (Long  Island  sound) 

Montacuta  elevata  Stimpson 

Montacuta  elevata  St.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 

9:386.     (Greenport) 

Genus  kbllia  Turton 

Kellia  planulata  Stimpson 
Kellia  planulata  St.     Stimpson,  New  Eng.  Shells.     1851.     p.17 
Kellia  planulata  St.     Smith  &  Prime,  An.  Lye.  N,  Y.     1870. 
9:386.     (Montauk) 

Family  solemvidae 

Genus  solemya  Lamarck 

Solemya  velum  Say 

Solemya   velum  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.      p.245. 

(Long  Island  sound) 
Solemya   velum  Say.     Jay,  Cat.     1852.     p. 13 
Solemya  velum  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.      1870. 
9:389.     (Greenport) 

Family  crassatkllidae 

Genus  eryphvla  Gabb 

Eryphyla  lunulata  Conrad 

Astarte    lunulata    Conr.      Smith    &    Prime,   An.    Lye.    N.   Y. 

1870.     9:387 

Family  ahtartidae 

Genus  astarte  Sowerby 

Astarte  castanea  Say 

Astarte  castanea  Say.     DeKay,  Nat.  Hist.  N.  V.    1843.    p.220. 

(Long  Island  sound; 

Astarte   castanea  Say.     Jay,  Cat.     1852.     p.34 

Astarte   castanea    Say.     Smiih  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:387.     (Sandy  Hook) 
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Unio  rosaceus  DeK.     Walton,  Rochester  Acad.  Sci.  Proc.   1892. 

2:16.     (Lake  Ontario) 
Lamps  i  lis  luteolus   var.   rosaceus    DeK.      Simpson,    Nat. 

Mus.  Proc.     1900.     22:535 

Lampsilis  borealis  Gray 
Lampsilis   borealis   Gray.      Simpso  1,    Nat.    Mus.    Proc.      1900. 

22:535 

Lampsilis  radiatus  Gmelin 

Unio   boydianus   Lea.      Lea,    Obs.    Genus   Unio.      1842.     3:54. 

(Orleans  county) 
Unio  radiatus  Gml.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.189 
Unio  boydianus  Lea.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.189. 

(Orleans  county) 
U  nio  boydianus  Lea.    Jay,  Cat.     1852.     p.55 
Unio  radiatus  Lam.    Aldrich,  Troy  List.     1867.     p.2 
Unio  radiatus  Lam.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.141 
Unio  boydianus  Lea.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.i4:> 
Unio  radiatus  Lam.     Beauchamp,  Onondaga  List.     1886.     p.7 
Lampsilis   radiatus   Gmel.     Simpson,  Nat.  Mus.    Proc.      1900. 

22:535 

Lampsilis  lig^amentinus  Lamarck 

Unio   ligamentinus    Lam.      Lewis,    Buf.   Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.141 
Unio  ligamentinus   Lam.     Beauchamp,  Onondaga   List.     1886. 

p.7.     (Cross  lake) 
Lampsilis    ligamentinus    Lam.      Simpson,    Nat.    Mus.    Proc. 

1900.     22:539 

Lampsilis  anodontoides  Lea 
Unio  anodontoides  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.140 
Lampsilis  anodontoides  Lea.     Simpson,  Nat.  Mus.  Proc.   1 900. 

22:543 

Lampsilis  rectus  Lamarck 

Unio  rectus  Lam.  DeKay,  Nat.  Hist.  N.  Y.    1843.    p.195.    (Lake 

Champlain) 

Unio  rectus  Lam.  Jay,  Cat.     1852.     p.65.     (Lake  Erie) 

Unio  rectus  Lam.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874.   p.141. 

(Lake  Champlain) 

Unio  rectus  Lam.  Beauchamp,  Onondaga  List.     1886.     p.7 
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Unio  rectus  Lam.       Walton,  Rochester  Acad.  Sci.  Proc.    1892.   2:16 

(Erie  canal) 
Lampsilis  rectus  Lam.    Simpson,  Nat.  Mus.  Proc.    1 900.   22:544. 
Lampsilis  rectus  Lam.     Lelson,  N.  Y.  State  Mus.  Bui. 45.     1901. 

p. 248.     (Goat  island.     Post- Pliocene) 

Lampsilis  uasutus  Say 
Unio  nasutus  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.   P*i9i*   (Lake 

Ontario) 
Unio  nasutus  Say.    Jay,  Cat.     1852.     p.62 

Unio  nasutus  Say.   Aldricb,  Troy  List.    1867.  p.i.    (Mohawk  basin) 
Unio  nasutus  Say.   Walton,  Rochester  Acad.  Sci.  Proc.    1892.    2:15. 

(Erie  canal) 
Lampsilis  nasutus  Say.     Simpson, Nat.  Mus.  Proc.    1900.   22:545. 

Lampsilis  subrostratiis  Say 

Unio  subrostratus  Say.    Jay,  Cat.     1852.     p.66 

Lampsilis  subrostratus  Say.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:546 

Lampsilis  iris  Lea 

Unio  novi;-eboraci  Lea.     Lea,  Obs.  Genus  Unio.     1838.     2:104. 

(Orleans  county) 
U  nio  no  vi-eboraci  Lea.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p. 194. 

(Orleans  county) 
Unio  novi-eboraci  Lea.    Jay,  Cat.     1852.     p.62 
U  nio  novi-eboraci  Lea.     Lewis,  Buf.  Soc.  Nat.  .Sci.  Bui.  2.    1874. 

p.141 
Unio  iris  Lea.    Beaucharap,  Onondaga  List.    1886.    p.7.  (Erie canal) 
Unio  novi-eboraci  Lea.     Beauchamp,  Onondaga  List.    1886.  p.7 
Unio  novi-eboraci  Lea.     Walton,  Rochester  Acad.  Sci.  Proc.  2. 

1892.     p. 1 5.     (Erie  canal) 
Unio  iris  Lea.     Walton,   Rochester  Acad.  Sci.  Proc.     1892.     2:15. 

(Erie  canal) 
Lampsilis  iris  Lea.     Simpson,  Nat.  Mus.  Proc.     1900.     22:552 

Lampsilis  ellipsiformis  Conrad 
Unio  spatulatus  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.141 
Lampsilis    ellipsiformis    Conr.      Simpson,    Nat.  Mus.  Proc. 

1900.     22:557 
Lampsilis  ellipsiformis    Conr.      Letson,  N.  Y.  State  Mus. 

Bui.  45.     1 90 1,    p. 2 49.     (Prospect  park.     Post- Pliocene) 
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Lampsilis  parvus  Barnes 

Unio  parvus  Barnes.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.  141 

Unio  parvus  Barnes.     Beauchamp,  Onondaga   List.     1886.     p.7. 

(Erie  canal) 

Lampsilis    parvus    Barnes.      Simpson,  Nat.  Mus.  Proc.     1900. 

22:564 

Lampsilis  alatus  Say 

Unio  alatus  Say.     DeKay,  Nat.  Hist.  N.  Y.  1843.    p.  195.    (Lakes 

Champlain  and  Erie) 
Metaptera  alatus  Say.    Stimpson,  New  Eng.  Shells.    1851.    p.14. 

(Lake  Champlain) 
Unio  alatus  Say.     Say,  Conch.  U.  S.  ed.  by  Binney.    1858.     p.52. 

(Lake  Erie) 
Unio  alatus  Say.    Aldrich, Troy  List.    1867.    p.i.    (Northern canal) 
Unio   alatus  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874.    p.  140 
Unio   alatus  Say.     Beauchamp,  Onondaga  List.     1886.     p.7 
Unio  alatus  Say.     Walton,  Rochester  Acad.  Sci.  Proc.    1892.  2:15. 

(Eric  canal) 
Lampsilis   alatus   Say.      Simpson,    Nat.  Mus.  Proc.  22,     1900. 

P567 

Lampsilis  gracilis  Barnes 

Metaptera   gracilis  Barnes.     Stimpson,  New  Eng.  Shells.    185 1 . 

p.14.     (Lake  Champlain) 

Unio   gracilis  Barnes.  Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.  141 
Unio   gracilis  Barnes.     Beauchamp,  Onondaga  List.     1886.     p.7 

Unio   gracilis  Barnes.     Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2:15.     (Krie  canal) 

Lampsilis   gracilis    Barnes.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:573 

Lampsilis  laevissimus  Lea 

Lampsilis  laevissimus    Lea.     Simpson,  Nat.  Mus.  Proc.    1900. 

22:574.     (Western  New  York) 

Lampsilis  leptodon   Rafinesque 
J,ampsilis    leptodon     Raf.    Simpson,  Nat.    Mus.    Proc.     1900. 
22:575.     (Buffalo) 

Genus  obovaria  Rafinesque 
Obovaria  leibii    Lea 
Unio    leibii  Lea.     Beauchamp,  Onondaga  List.  1886.  p.7.  (Onon- 
daga lake) 
Obovaria  leibii    Lea.    Simpson,  Nat.  Mus.  Proc.     1900.    22:601. 
(Lake  Erie) 
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Obovaria  ellipsis  Lea 
Unio   ellipsis  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p.141 
Obovaria  ellipsis  Lea.    Simpson,  Nat.  Mus.  Proc.  1900.    22:602 

Genus  plagiola  Rafincsque 
Plag^iola  elegans  Lea 
Unio   elegans   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1874.  p. 141 
Plagiola   elegans  Lea.     Simpson,  Nat.  Mus.  Proc.    1900.  22:604 

Genus  ptychobranchus  Simpson 
Ptychobranchus  phaseolus   Hildrith 
Unio  phaseolus   Hild.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P-Mi 
Ptychobranchus  phaseolus  Hild.    Simpson,  Nat.  Mus.  Proc. 

1900.     22:612 

Genus  strophitus  Rafincsque 

Strophitus  edentulus  Say 
Anodon   edentula  Say.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.201 

(Lake  Onondaga) 
Anodon  unadilla  DeK.     DeKay,  Nat.  Hist.  N.  Y.  18^3.  p.  199. 

(Otsego  river) 
Anodonta  edentula    Say.     Aldrich,    Troy    List.      1867.      p. 2. 

(Northern  canal) 
Anodonta    edentula    Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.142.     (Genesee  river) 
A  n  o  d  o  n  t  a  eden  t  ula  Say.    Beauchamp, Onondaga  List.   1886.  p. 8. 
Anodonta   edentula   Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:17.     (Long  pond) 
Strophitus   edentula   Say.     Simpson,  Nat.    Mus.    Proc.     1900. 

22:616 

Strophitus  edentulus  var.  pavonius  Lea 
Anodon  pavonia   Lea.     DeKay,  Nat.  Hist.  N.  Y.  1843.     p. 203. 

(Onondaga  lake) 
Anodonta  pavonia   Lea.     Beauchamp,  Onondaga  I^ist.     1886. 

p.8.     (Erie  canal) 
Strophitus  edentulus  var.   pavonius   Lea.    Simpson,  Nat. 

Mus.  Proc.     1900.     22:617 

Strophitus  undulatus  Say 
Anodonta  undulata    Say.    Jay,  Cat.     1852.     p. 73 
Anodonta  undulata    Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 
1874.     p.142 
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Anodonta  undulata  Say.  Beauchamp,  Onondaga  List.  1886.  p.S 

Anodonta  undulata   Say.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:18 

Strophitus  undulatus   Say.     Simpson,   Nat.  Mus.  Proc.     1900. 

22:618 

Genus  anodonta  Lamarck 

Anodonta  cataracta  Say 

Anodon  fluviatilis  Dillw.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.203 
An  o  d  on  t  a  ca  tar  act  a  Say.     Jay,  Cat.     1852.     p.71 
Anodonta  fluviatilis  Dillw.     Aldrich,  Troy  List.     1867.     p.2 
Anodonta  fluviatilis  Dillw.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.142 
Anodonta    fluviatilis    Dillw.      Beauchamp,    Onondaga    List. 

1886.     p.8 
Anodonta  williamsii  Lea.    Beauchamp,  Onondaga  List.    1886. 

p.8.     (Seneca  river) 
Anodonta  fluviatilis   Dillw.      Walton,    Rochester  Acad.  Sci. 

Proc.     1892.     2:17.     (Genesee  river) 

Anodonta  cataracta  Say.     Simpson,   Nat.  Mus.  Proc.     1900. 

22:631 

Anodonta  marginata  Say 

A  n  o  d  o  n  t  a  m  ar  g  in  a  ta  Say.     Jay,  Cat.     1852.     p  72 
Anodonta  lacustris  Lea.     Lea,  Obs.  Genus  Unio.    i860.   8:45. 

(Little  and  Crooked  lakes) 
Anodonta  fragilis   Lam.      Lewis,  Buf.  Soc.  Nat.  Sci.   Bui.   2. 

1874.     p.142 
Anodonta  lacustris   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2, 

1874.     p.142 
Anodonta  fragilis  Lam.  Beauchamp,  Onondaga  List.  1886.  p.S 
Anodonta  lacustris  Lea.  Beauchamp,  Onondaga  List.  18S6.  p.S 
Anodonta  fragilis  Lam.     Walton,    Rochester  Acad.  Sci.   Proc. 

1892.     2:17.     (Pittsford) 

Anodonta  marginata  Say.     Simpson,  Nat.  Mus.  Proc.     1900, 

22:632 

Anodonta  implicata  Say 

Anodonta  imp  1  i  cat  a  Say.    DeKay,   Nat.  Hist.  N.  Y.  1S43.  p.  202 

Anodonta  excurvata  DeK.     DeKay,  Nat,  Hist.  N.  Y.     1843. 

p.202.     (Albany  county) 
A  n  o  d  o  n  t  a  impl  i  cata  Say.     Aldrich,  Troy  List.     1867.     p.2 
Anodonta  implicata   Say.     Lewis,  Buf.  Soc.    Nat.   Sci.  Bui.  2. 

1874.     p.142 
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Anodonta  implicata  Say.     WaJton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:17.     (Charlotte) 
Anodonta  excurvata  DeK.  Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:17.     (Pittsford) 

Anodonta  implicata   Say.     Simpson,    Nat.    Mus.  Proc.     1900. 

2  2;  633 

Anodonta  imbecillis  Say 

Anodonta  im  b  eci  lli  s_Say.     Lewis,  Buf.   Soc.  Nat.  Sci.  Bui.  2. 

1874.     p. 142 
Anodonta  imbecillis  Say.  Beauchamp,  Onondaga  List.  1886.  p.8 
Anodonta  imbecillis  Say.     Walton,  Rochester  Acad.  Sci.  1892. 

2:17.     (Irondequoit) 

Anodonta  imbecillis   Say.     Simpson,    Nat.   Mus.    Proc.     1900. 

22:635 

Anodonta  grandis  Say 

Anodonta   lewisii   Lea.     Lea,   Obs.   Genus  Unio.     i860.     8:44. 

(Erie  canal  and  Genesee  river) 
Anodonta  lewisii  Lea.  Aldrich,  Troy  List.    1867.  p. 2.  (Mohawk 

basin) 
Anodonta    lewisii    Lea.      Lewis,    Buf.  Soc.    Nat.  Sci.    Bui.    2. 

1874.     p.142 
Anodonta   lewisii    Lea.     Beauchamp,  Onondaga  List.    1 886.  p.8 
Anodonta  salmonia  Lea.    Beauchamp,  Onondaga  List.    1 886.  p.8 
Anodonta   lewisii  Lea.   Walton,  Rochester  Acad.  Sci.  Proc.  1892. 

2:17 
Anodonta  salmonia   Lea.     Walton,   Rochester  Acad.  Sci.  Proc. 

1892.     2:17 
Anodonta  grandis  Say.    Simpson,  Nat.  Mus.  Proc.    1900.    22:641 

Anodonta  grandis  var.  footiana  Lea 

Anodonta  footiana   Lea.     Lewis,    Buf.    Soc.    Nat.    Sci.    Bui.  2. 

1874.     p.142 
Anodonta  footiana  Lea.  Beauchamp,  Onondaga  List.   r886.  p.8 
Anodonta  grandis  var.  footiana  Lea.      Simpson,  Nat.  Mus. 

Proc.     1900.     22:642 

Anodonta  grandis  var.  gigantea  Lea 
Anodon  plana   Lea.     DeKay,    Nat.    Hist.    N.  Y.     1843.     p. 201. 

(Lake  Ontario) 
Anodonta  decora  Lea.     Beauchamp,  Onondaga  List.  1886.  p.8 
Anodonta  grandis  var.  gigantea  Lea.     Simpson,  Nat.  Mus. 

Proc.     1900.     22:643 
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Anodonta  grandis  var.  benedictensis  Lea 
Symphynota  benedictensis   Lea.     Lea,  Obs.   Genus   Unio. 

1834.     1:216 
Anodon  benedictensis  Lea.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.204.     (Lakes  Onondaga  and  Champlain) 
Alasmodonta    benedictensis    Lea.       Stimpson,    New   Eng. 

Shells.     185 1,     p.  15.     (Lake  Champlain) 
Anodonta  benedictensis   Lea.    Jay,  Cat.  1852.    p  71.    (Lake 

Champlain) 
Anodonta    benedictensis    Lea.     Aldrich,   Troy   List.     1867. 

p.2.     (Mohawk  and  Hudson  rivers) 
Anodonta  benedictii   Lea      Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.  142.     (Lake  Champlain) 
Anodonta     benedictii    Lea.       Beauchamp,    Onondaga    List. 

1886.    p.8 
Anodonta  benedictii  Lea.    Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:17.     (Erie  canal) 
Anodonta  grandis  var.  benedictensis  Lea.     Simpson,  Nat. 

Mus.  Proc.     1900.     22:644 

Anodonta  kennicottii  Lea 

Anodonta    simpsoniana    Lea.     Beauchamp,    Onondaga    List. 

1886.     p.8.     (Beaver  lake) 
Anodonta  kennicottii  Lea.     Simpson,  Nat.  Mus.  Proc.     1900, 

22:647 

Anodonta  pepiniana  Lea 
Anodonta  pepiniana  Lea.    Beauchamp,  Onondaga  List.    1886. 

p.8 
Anodonta    pepiniana    Lea.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:647 

Genus  anodontoides  Simpson 

Anodontoides  ferussacianus  Lea 

Anodon  ferussaciana    Lea.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p. 200.     (Erie  canal) 
Anodonta  ferussaciana  Lea.    Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p. 142.     (Genesee  river) 
Anodonta    ferussaciana    Lea.     Beauchamp,  Onondaga  List. 

1886.     p.8.     (Erie  canal) 
Anodonta    ferussaciana    Lea.     Walton,  Rochester  Acad.  Sci. 

Proc.     1892.     2:17.     (Erie  canal) 
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Anodonta  ferruginea  Lea.     Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:17.     (Genesee  river) 
Anodontoides  ferussacianus  Lea.  Simpson,  Nat.  Mus.  Proc. 

1900.     22:659 

Anodontoides  ferussacianus  var.  subcylindraceus  Lea 

Anodonta    subcylindracea    T^ea.      Lea,  Obs.  Genus    Unio. 

1838.     2:106.     (Orleans  county) 
An  odon  sub  cylindr  acea  Lea.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.2oo.     (Oswego  river) 
Anodonta    subcylindracea    Lea.      Jay,  Cat.      1852.     p.73. 

(Orleans  county) 
Anodonta   subcylindracea    Lea.     Lewis,  Buf.  Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.  142 
Anodonta  subcylindracea  Lea.    Beauchamp,  Onondaga  List. 

1886.     p.8 
Anodonta   subcylindracea    Lea.      Walton,  Rochester  Acad. 

Sci.  Proc.  2.     1892,     p.  1 7.     (Irondequoit) 
Anodontoides     ferussacianus    var.    subcylindraceus 

Lea.     Simpson,  Nat.  Mus.  Proc.     1900.     22:660 

Anodontoides  ferussacianus  var.  modestus  Lea 
Anodontoides  ferussacianus  var.  modestus  Lea.    Simp- 
son, Nat.  Mus.  Proc.     1900.     22:660 

Genus  symphynota  Lea 

Symphynota  compressa  Lea 

Symphynota  compressa  Lea.     Lea,  Obs.  Genus  Unio.     1834. 

1:64.     (Near  Albany) 
Unio  compressus  Lea.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.191. 

(Orleans  and  Jefferson  counties) 
U  ni  o  CO  m  p  ress  us  Lea.     Jay,  Cat.     1852.     p.57 
Unio  pressus  Lea.     Aldrich,  Troy  List.    1867.    p.2.  (Hoosic  river) 
Unio  pressus  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.   1874.  p.i4f. 

(Owasco  lake) 
Unio    pressus    Lea.     Beauchamp,    Onondaga    List.     1886.     p  7. 

(Seneca  river) 
Unio  pressus  Lea.      Walton,    Rochester  Acad.  Sci.   Proc.      1892. 

2:16.     (Genesee  river) 
Symphynota  compressa  Lea.    Simpson,  Nat.  Mus.  Proc.  1900. 

22:662 
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Symphynota  compressa  var.  plebius  Adams 
Symphynota  compressa  var.   plebius  Ads.     Simpson,  Nat. 
Mus.  Proc.     1900.     22:663.     (Hudson  river) 

Symphynota  viridis  Conrad 
Unio  tappanianus  Lea.    DeKay,  Nat.  Hist.  N.  Y.    1843.  p.i94, 

(Northern  canal) 
Unio  tappanianus  Lea.  Aldrich,  Troy  List.  1867.  p.i  (Northern 

canal) 
Unio    tappanianus   Lea.      Lewis,    Buf.   Soc.    Nat.   Sci.    Bui.  2. 

1874.     p. 141 
Unio  tappanianus  Lea.    Beauch  amp,  Onondaga  List.   1886.  p.7. 

(Erie  canal  and  Seneca  river) 
Unio    tappanianus    Lea.      Walton,  -Rochester  Acad.  Sci.  Proc. 

1892.     2:16.     (Genesee  river) 

Symphynota  viridis   Conr.     Simpson,   Nat.  Mus.  Proc.     1900. 

22:663 

Symphynota   costata  Rafinesque 

Alasmodon  r  u  g  o  s  a  Barnes.    DeKay,  Nat.  Hist.  N.Y.  1843.  p.196 

Margaritana  rugosa   Lea.      Aldrich,  Troy   List.     1867.     p.2. 

(Mohawk  basin) 
Margaritana  rugosa  Barnes.     Lewis,  Buf.  Soc.  Nat.  Sci.   Bui.  2. 

187^.     p.141 
Margaritana  rugosa  Barnes.  Beauchamp,  Onondaga  List.   1886. 

p.7.     (Onondaga  lake) 
Margaritana  rugosa  Barnes.  Walton,  Rochester  Acad.  Sci.  Proc. 

1892.     2:16.     (Genesee  river) 
Symphynota  costata    Raf.      Simpson,  Nat.  Mus.  Proc.     1900. 

22:665 

Symphynota  complanata  Barnes 
Symphynota  complanata   Barnes.     Simpson,  Nat.  Mus.  Proc. 

1900.     22:665 

Genus  alasmidonta  Say 

Alasmidonta  undulata  Say 

Alasmodon    undulata    Say.     DeKay,  Nat.   Hist.  N.  Y.     p. 198. 

(Albany  county) 
Margaritana  undulata  Say.     Jay,  Cat.     1852.     p.69 
Margaritana  undulata    Lea.     Aldrich,  Troy  List.     1867.     p.2. 

(Norlhern  canal) 
Margaritana  undulata  Say.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.141 
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Margaritana  undulata  Say.  fieauchamp, Onondaga  List.  1886. 

p.8.     (Erie  canal) 

Alasmidonta  undulata  Say.     Simpson,  Nat.  Mus.  Proc.    1900. 

22:667 

Alasmidonta  calceola  Lea 

Margaritana   deltoidea  Lea.     Walton,   Rochester  Acad.  Sci. 

Proc     1892.     2:17.     (Erie  canal) 
Alasmidonta  calceola  Lea.     Simpson,  Nat.  Mus.  Proc.    1900. 

22:668 
Alasmidonta  calceola  Lea.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1 901.     p.250.     (Goat  island.     Post- Pliocene) 

Alasmidonta  heterodon  Lea 

Unio  heterodon  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.141 

Alasmidonta  heterodon  Lea.  Simpson,  Nat.  Mus.  Proc.  1900. 

22:669 

Alasmidonta  margiuata  Say 

Alasmodon  marginata  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

P196 
Alasmodon    corrugata   DeKay.      DeKay,   Nat.    Hist.    N.   Y. 

1843.     p.  198 
Mar  gar  i  t  anja  m  a  r  gin  a  t  a  Say.    Jay,  Cat.     1852.     p.69 
M  argari  tana  m  argina  ta  Say.     Aldrich,  Troy  List.    1867.   p.2. 

(Northern  canal) 
Margaritana  marginata  Say.   Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2. 

1874.     p.141 
Margaritana   marginata  Say.     Beauchamp,   Onondaga   List. 

1886.     p.7 
Margaritana   marginata  Say.     Walton,   Rochester  Acad.  Sci. 

Proc.     1892.     2:17     (Erie  canal) 
Alasmidonta  marginata  Say.  Simpson,  Nat  Mus.  Proc.    1900. 

22:670 

Alasmidonta  truncata  B.  H.  Wright 

Alasmidonta  truncata  Wright.  Simpson,  Nat.  Mus.  Proc.    1900. 

22:671 

Genus  hbmilastena  Agassiz 

Hemilastena  ambigua  Say 
Margaritana  hildrethiana  Lea.     Lewis,   Buf.   Soc.  Nat.  Sci. 

Bui.  2.     1874.     p.141.     (Buffalo  creek) 
Hemilastena  ambigua  Say.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:673 
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Genus  margaritana  Schumacher 

Margaritana  margaritifera  Linnaeus 
Alasmodon  arcuata  Barnes.     DeKay,  Nat.  Hist.  N.  Y.     1843^ 

p.  1 97.     (Rockland  and  Oneida  counties) 
Margaritana  margaritifera   Linn.    Jay,   Cat.     1852.     p.69. 

(Lake  Erie) 
Margaritana  margaritifera  Linn.     Lewis,  Buf.  Soc.  Nat  Sci\ 

Bui.  2.     1874.     p.  14 1 
Margaritana   margaritifera   Linn.     Beauchamp,   Onondaga 

List.     1886.    p.8.     (Oneida  lake) 

Margaritana  margaritifera  Linn.    Simpson,  Nat.  Mus.  Proc» 

1900.     22:674 

Genus  unio  Retzius 

Unio  pictonim  Linnaeus 

Unio  oval  is  Flem.     Jay,  Cat.     1852.     p.63.     (Lake  Champlain) 

Unionodulosus  Lam.    Jay,  Cat.  1S52.    p.62.   (Lake  Champlain) 

Unio   pictorum  Lmn,    Simpson,  Nat.  Mus.  Proc.     1900.     22:680 

Unio  gibbosus  Barnes 
Unio  gibbosus  Barnes.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.141 
Unio  gibbosus  Barnes.  Walton,  Rochester  Acad.  Sci.  Proc.    1892. 

2*15.     (Erie  canal) 
Unio  gibbosus  Barnes.     Simpson,  Nat.  Mus.  Proc.    1900.    22:705 
Unio  gibbosus  Barnes.     Letson,  N.  Y.  State  Mus.  Bui.  45.     1901. 

p. 25 1.     (Goat  island.     Post-Pliocene) 

Unio  complanatus  Solander 
Uniocomplanatus  Sol.     DeKay,  Nat.  Hist.  N.  Y.    1843.  P-j88. 

(Little  Falls,  Oak  Orchard) 
Unio  complanatus  Sol.     Jay,  Cat.     1852.     p.56.     (Lake  Cham- 
plain, Hudson  river  and  Lake  George) 
Unio  rarisulcata  Lam.  Jay,  Cat.   1852.  p.65.  (Lake  Champlain) 
U  n  i  o  pur  p  ur  as  c  e  n  s  Lam.     Jay,  Cat.     1852.     p.64 
Unio  georgina  Lam.     Jay,  Cat.     1852.    p. 59.    (Lake  George) 
Unio  rhombula  Lam.     Jay,  Cat.     1852.     p.65.      (Hudson  river) 
U  n  i  o  f  lu  V  i  a  ti  1  i  s  Green.     Jay,  Cat.     1852.     p.59 
Unio  complanatus  Sol.     Aldrich,  Troy  List.     1867.     P*' 
Unio  complanatus  Sol.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.     1874. 

2:141 
Unio  complanatus  Sol.     Beauchamp,  Onondaga  List.  1886.  p.7 
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Unio  complanatus  Sol.      Walton,  Rochester  Acad.   Sci.   Proc. 

1892.     2:15.     (Genesee  river) 
Unio  complanatus  Sol.     Simpson,  Nat.  Mus.  Proc.    1900.    2:720 

Genus  quadrula  Rafinesque 

Quadnila  plicata  hippopaea  Lea 

Unio  hippopaeus   Lea.    .Lea,   Obs.  Genus  Unio.     1841.     4:41. 

(Lake  Erie) 
Unio  hippopaeus  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.141.     (Buffalo  river) 
Quadrula  plicata  hippopaea  Lea.     Simpson,  Nat.  Mus.  Proc. 
1900.     22:767.     (Lake  Erie) 

Quadrula  undulata  Barnes 
Unio  undulatus  Barnes.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.    1874. 

p.141 
Unio  undulatus  Barnes.     Beauchamp,  Onondaga  List.    1886.  p. 7. 

(Erie  canal) 
Unio  undulatus   Barnes.      VValion,   Rochester   Acad.   Sci.    Proc. 

1892.     2:16.     (Erie  canal) 

Quadrula  undulata  Barnes.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:769 

Quadrula  lachrymosa  Lea 

Quadrula  lachrymosa  Lea.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:776 

Quadrula  pustulosa  Lea 

Unio  pustulatus   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

p.141 

Qua  d  ru  la  pustulosa  Lea.  Simpson, Nat.  Mus.  Proc.   1900.22:779 

Quadrula  rubiginosa  Lea 

Unio  rubiginosus  Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.  1 874. 

p.141 
Unio  rubiginosus  Lea.      Beauchamp,    Onondaga    List.      1886. 

p. 7.     (Erie  canal) 
Unio  rubiginosus  Lea.  Walton,  Rochester  Acad.  Sci.  Proc.  1892. 

2:16.     (Genesee  river) 

Quadrula  rubiginosa    Lea.     Simpson,  Nat.  Mus.  Proc.     1900. 

22:786 

Quadrula  trigona  Lea 

Unio  trigonus  Lea.    Lewis,  Buf.  S3C.  Nat.  Sci.  Bui.  2.   1874.  p.  141 

Quadrula  trigona  Lea.   Simpson,  Nat.  Mus.  Proc.    1900.    22:787 
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Quadnila  cocdnea  Conrad 
Unio  cocci  neus   Lea.     Lewis,  Buf.  Soc.  Nat.  Sci.  Bui.  2.     1874. 

P  141 
Quadrula  coccinea  Conr.      Simpson,   Nat.  Mus.  Proc.     1900. 

22:788 

Quadrula  coccinea   Conr.     Letson,  N.  Y.  State  Mus.  Bui.  45. 

1901.     p.  252.     (Goat  island.     Post- Pliocene) 

Quadnila  cocdnea  paupercula  Simpson 
Quadrula  coccinea  paupercula  Simp.     Simpson,  Nat.  Mus. 
Proc.     1900.     22:789 

Quadrula  tuberculata  Rafinesque 
Unio   V  err  u  cos  us  Barnes.    Jay,  Cat.     1852.     p.68.     (Lake  Erie) 
Quadrula  t ubercula ta  Raf.    Simpson,  Nat.  Mus.  Proc.     1900. 

22-795 

Quadrula  solida  Lea 

Quadrula  solida  Lea.     Letson,  N.  Y.  State  Mus.  Bui.  45.  1901. 
p.251.    (Goat  island.     Post-Pliocene) 

Family  nucltlidae 
Genus  nucula  Lamarck 

Nucula  proxima  Say 
Nucula   proxima   Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.  179 
Nucula  proxima  Say.  Smith  &  Prime,  An.  Lye.  N.  Y.    1870.  9:385 

Nucula  radiata  DeKay 

Nucula   radiata  DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.  179. 

(Williamsburg,  East  river) 

Nucula   radiata    DeK.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:385.     (East  river) 

Genus  yoldia  Moller 

Yoldia  limatula  Say 

Leda  limatula  St.    Smith  &  Prime,  An.  Lye.  N.  Y.     1870.     92385. 

(New  York  bay) 

Yoldia    limatula   Say.      Verrill   &   Bush,  Am.  Jour.  Sci.      1897. 

ser.  4.     3:55 

Yoldia  gouldi   DeKay 

Nucula  gouldi  DeK.  DeKay,  Nat.  Hist.  N.  Y.   1843.  p.i8o.  (Long 

Island  sound) 
Leda  gouldi  DeK.     Smith  cS:  Prime,  An.  Lye.  N.  Y.     1870.     9:385 
Yoldia  gouldi  DeK.     Verrill,   U.  S.   Fish  Com.  Rep't.     1871-72. 

p. 690 
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Yoldia  sapotilla  Gould 
Leda     sapotilla    St.       Smith  &  Prime,  An.  Lye.  N.  Y.       1870. 

9:385.     (Greenport) 
Yoldia  sapotilla  Gould.     Verrill  &  Bush,  Am.  Jour.  Sci.     1897. 

ser.  4.     3:5s 
Nucula    sapotilla    Gould.      Carpenter,   Naut.       1901.       15:92. 
(Long  Island  sound) 

Genus  meqayoldia 

Megayoldia  thraciaeformis  Storer 
Nucula  thraciaeformis  Str.     DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.178 
Leda  thraciaeformis  Str.      Smith  &  Prime,  An.   Lye.  N.  Y. 

1870.     9:385.     (Fire  Island  light) 
Magayoldia  thraciaeformis  Str.  Verrill  &  Bush,  Am.  Jour. 

Sci.    1897.    ser.  4.    3:55 

Family  arciidae^ 
Genus  arca  Linnaeus 
Area  pexata  Say 
Arca  pexata  Say.     DeKay,  Nat.  Hist.     N.  Y.     1843.    P-'T^ 
Arca  pexata  Say.    Jay,  Cat.     1852.     p. 50 

Arca  pexata  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870.     9:385 
Arca  p  exata  Say.    Carpenter,  Naut.     igoi.     15:93.     (Long  Island 

sound) 

Area  ponderosa  Say 

Area  ponderosa  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:385.     (Fire  Island  light) 

Arca  ponderosa  Say.     Verrill,  Ct.  Acad.  Arts  &  Sci.    1882.    5:573 

Area  transversa  Say 

Area  t  ran  s  ve  r  sa  Say.     DeKay,  Nat.  Hist.  N.  Y.     1843.     p.  177 

Arca  tra  ns  ve  r  sa  Say.     Jay,  Cat.     1852.     p. 51. 

Arca    transversa    Say.      Smith    &    Prime,    An.    Lye.    N.    Y, 

1870.     9:384 

Family  iviyxiliidae 

Genus  mytilus  Linnaeus 

Mytilus  edulis    Linnaeus 

Mytilus  borealis  Lam.     DeKay,  Nat.  Hist.  N.  Y.    1843.    p.182. 

(Long  Island  sound) 

My  til  us  notat  us  DeK.     DeKay,  Nat.  Hist.  N.  Y.     1843.    p.182 

Mytilus  pellucid  us  DeK.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.  183 
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Mytiluspellucidus  Maton.    Jay,  Cat.     1852,     p.77 
Mytilus  edulis  Linn.  Smith  &  Prime,  An.  Lye.  N.  Y.  1870.  9:386 

Mjrtilus  cornigatus  Stimpson 

Mytilus  corrugatus  St.     Smith  &  Prime,  An.  Lye.  N.  Y.    1870. 
9:385.     (Gardiners  bay) 

Mjrtilus  hamatus  Say 

Mytilus  hamatus  Say.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 
9:386.     (New  York  harbor) 

Genus  modiolus  Lamarck 

Modiolus  modiolus  Linnaeus 

Modiola  modiolus  Linn.    DeKay,  Nat.  Hist.  N.  Y.    1843.  P-  '^S 

Mytilus  modiolus  Linn.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 

9:386.     (Greenport) 

Modiolus  demissus  plicatulus  Lamarek 
Modiola  plicatula  Lam.  DeKay,  Nat.  Hist.  N.  Y.  1843.  p.  184 
Modiola    plieatula  Lam.     Jay,  Cat.     1852.     p.77 
Mytilus  plicatulus    Desh.      Smith  &  Prime,  An.  Lye.  N.  Y. 
1870.     9:386 

Subfamily  crkxi-i^llinae 
Genus  crenella  Brown 
Crenella  grandula  Totten 
Crenella  decussata     Mont.      DeKay,  Nat.  Hist.  N.  Y.     1843. 

p.i86 
Mytilus   decussatus  Mont.      Smith  &  Prime,  An.  Lye.  N.  Y. 

1870.     9:385.     (Gardiners  bay) 
Crenella   grandula   Tott.      Carpenter,    Naut.       1901.      15:106. 
(Long  Island  sound) 

Family  pkcxixiid.ve: 

Genus  pecten  Miiller 

Pecten  gibbus  irradians   Lamarck 

Pecten  concentricus  Say.      DeKiy,  Nat.  Hist.   N.  Y.     1843. 

p.172 
Pecten  concentricus  S.iy.     Jay,  Cat.     1852.     p.84 
Pecten  irradians  Lam.     Jay,  Cat.      1852.     p.85 
Pecten  turgid  us  Sowb.     Jay.  Cat.     1852.     p.87 
Pecten  irradians  Lam.     Smith  &  Prime,  An.  Lye.  N.  Y.     1870. 
9:384.     (Long  Island  sound) 
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Pecten  tenuicostatus  Mighels  and  Adams 
Pecten  magellanicus  Gmel.     DeKay,  Nat.  Hist.  N.  Y.    1843. 

p.  1 73.     (Sandy  Hook) 
Pecten  magellanicus  Gmel.     Smith  &  Prime,  An.  Lye.  N.  Y, 

1870.     9:384.     (Long  Island  sound) 
Pecten  tenuicostatus  M.  &  A.  Carpenter,  Naut.    1901.  15:114. 

(Long  Island  sound) 

Pecten  islandicus  Muller 
Pecten  islandicus  Miill.     DeKay,  Nat.  Hist.  N.  Y.    1843.  p  173 

Family  anomiidae 

Genus  anomia  Linnaeus 

Anomia  aculeata  Gmelin 

A  n  o  mi  a  a  c  u  1  ea  t  a  Miill.     Jay,  Cat.     1852.     p. 92 

Anomia  ephippium  aculeata   Gmel.     Smith  &  Prime,   An. 

Lye.     N.  Y.     1870.     9:384. 

A  n  o  m  ia  acul  e  a  ta  Gmel.    Carpenter,  Naut.    1901.   15:130.    (Long 

Island  sound) 

Anomia  glabra  Verrill 

Anomia  ephippium  Linn.  DeKay,  Nat.  Hist.  N  Y.  1843.  p.  168 

Anomia  ephippium  Linn.    Jay,  Cat.     1852.     p.92 

A  n  o  mi  a  pa  t  el  lar  i  s  Lam.    Jay,  Cat.     1852.     p.92 

Anomia   ephippium    Linn.      Smith  &  Prime,  An.   Lye.   N.   Y. 

1870.     9:384 

Anomia  glabra  Verr.     Carpenter,  Naut.     1901.     15:130 

Family  osxrhmdah^ 
Genus  ostrea   Linnaeus 
Ostrea  borealis  Lamarck 
Ostrea  borealis  Lam.     DeKay,  Nat.  Hist.  N.  Y.     1843.    V'^^9 
Ostrea   borealis   Lam.     Jay,  Cat.     1852.     p.89 
Ostrea  canadensis   Burg.     Jay,  Cat.     1 852.     p.89 
Os  t  re  a  borealis  Lam.  Smith  &  Prime,  An.  Lye.  N.  Y.  1870.  9:384 
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Acanthinula,  34^ 

harpa,  34'. 
Acella  gracilis,  56^. 
Achatina  lubrica,  44\ 
Aclis,  13*.    , 

striata,  13*. 
Acmaea,  25*. 

testudinalis,  2$** 
alveus,  25*. 
Acmaeinae,  2$** 
Actaeon,  26". 

punctostriata,  2^. 
Aeolidae,  27". 
Aeolinae,  27*. 
AeoHs,  27*. 

salmonacea,  27". 
Agriolimax,  48^. 

agrestis,  48^. 

campestris,  49*. 
Alasmidonta,  90*. 

calceola,  91*. 

heterodon,  9i*. 

marginata,  9i\ 

truncata,  91*. 

undulata,  90*,  91*. 
Alasmodon  arcuata,  92^. 

corrugata,  9i*. 

marginata,  91*. 

rugosa,  90*. 

undulata,  90'. 
Alasmodonta  benedictensis,  88*. 
Alexia,  51*. 

myosotis,  51*. 
Amnicola,  20*. 

cincinnatiensis,  20^,  2i\ 

granua,  21*. 

granum,  21*. 

letsoni,  2I^ 


I  Amnicola  limosa,  20*. 
I       lustrica,  2i\ 

orbiculata,  21*. 
I       pallida,  20*. 

porata,  20^ 

sayana,  2o\ 
Anatina,  67*. 

papyracea,  67*. 
Anatinidae,  66*. 
Anculosa  carinata,  18*. 

dissimilis,  18*. 
Anculotus  carinatus,  18*. 

trivittatus,  18*. 
Ancylinae,  62*. 
Ancylosa,  18*. 

carinata,  18*. 
Ancylus,  62*. 

borealis,  63*. 

calcarius,  63*. 

fuscus,  62*. 

parallelus,  62'. 

rivularis,  63^, 

tardus,  63*. 
Anguispira  alternata,  33*. 
Angulus   tenella,   see   Tellina    (An- 
gulus)  tenella. 

tenera,     see     Tellina     (Angulus) 
tenera. 

versicolor,  see  Tellina  (Angulus) 
versicolor. 
Anodon  benedictensis  88*. 

cdentula,  85*. 

ferussaciana,  88". 

fluviatilis,  86*. 

pavonia,  8$^. 

plana,  87*. 

subcylindracea,  89*. 

unadilla,  85'. 
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Anodonta,  86*. 

benedictensis,  88*. 

benedictii,  88*. 

cataracta,  86*. 

decora,  87*. 

edentula,  85*. 

excurvata,  86^,  87*. 

ferruginca,  89\ 

ferussaciana,  88*. 

fliiviatilis.  86*. 

footiana,  87^ 

fragilis,  86*. 

grandis,  87*. 
var.  benedictensis,  88*. 
zfar.  footiana,  87^ 
var.  gigantea,  87". 

imbecillis,  87*. 

implicata,  86*,  87*. 

kennicottii,  88*. 

lacustris,  86*. 

lewisii,  87*. 

marginata,  86*. 

pavonia,  85*. 

pepiniana,  88*. 

salmonia,  87*. 

simpsoniana,  88*. 

subcylindracea.  89'. 

undulata,  85*.  86\ 

williamsii,  86*. 
Anodontoides,  88'. 

fcrussacianus,  88',  89*. 
var.  modestus,  89*. 
var.  subcylindraceus,  89'. 
Anomia,  97*. 

aculeata,  97*. 

cphippium,  97*. 
aculeata,  97*. 

glabra.  97*. 

patcllaris,  97*. 
Anoniiidac.  97*. 
Aplexa,  58*. 

hypnorum,  58'. 
Area,  95*. 

pfxata,  95\ 

pinulcrosa,  95*. 

transversa.  05^ 
Arcidae.  95*. 
Arion,  48*. 

hortcnsis,  4S^ 
Arionidac,  48^ 


Asiphonida,  80*. 
Astarte,  79'. 

castanea,  79*. 

lunulata,  79*. 

sulcata,  80*. 
Astartidae,  79*. 
Auricula  bidentata,  51*. 

cornea,  51*. 

denticulata,  51*. 
Auriculidae,  51*. 

Basommatophora,  51*. 
Bela,  7*. 

bicarinata,  7*. 

concinnula,  7'. 

decussata,  7*. 

harpularia,  7*. 

pleurotomaria,  7'. 
Bifidaria,  44^ 

arniifera,  45^  46*. 

contracta,  45*. 

corticaria,  44\  45*. 

curvidens,  46*. 

pentodon,  46*. 

rupicola,  45*. 
Bittiuin,  14'. 

nigrum,  14'. 
Buccinidae,  4*. 
Buccininae,  5*. 
Buccinum,  5'. 

lunatum,  6*,  7*. 

noveboracensis,  6*. 

obsoletum.  6*. 

olivaeforme,  6*. 

plicosum,  4*. 

trivittatum,  6*. 

un datum,  5*,  6\ 

vibex,  6*. 

wlieatlcyi,  7\ 
Bulininca  mcgosoma,  53*. 
Hnlinuis  lu])ricus,  44*. 
Bulinus  hyphorum,  58^. 
Bulla  canaliculata,  26*. 

dcbilis.  26'. 

gouldii,  zC'. 

insoulpta,  26*.  27*. 

obstricta.  26*. 

oryza.  26*. 

solitaria,  27\ 

triticea.  26'. 


INDEX   TO    MOLLUSCA   OF   NEW   YORK 


lOI 


Bullidae,  26*. 
Bythinella,  19*. 

attenuata,  I9\ 

obtusa,  19*. 
Bythinia,  18'. 
.    tentaculata,  i8^ 
Bythininae,  I8^ 

Caecidae,  11*. 
Caecum,  ii*. 

cooperi,  ii*. 

pulchellum,  ii\ 
Calyculina,  y^. 

partumeia,  y:f,  73*. 

rosacea,  73*. 

securis,  74*. 

transversa,  72*. 

truncata,  y^. 
Calyptraeidae,  9*. 
Calyptrea  striata,  9*. 
Campeloma,  23'. 

decisa,  24^ 

decisum,  2^. 

ponderosum,  23\ 
Cardiidae,  78*. 
Cardita  borealis,  8o*. 
Carditinae,  80*. 
Cardium,  78*. 

(Cerastoderma)  ciliatum,  78*. 

groenlandicum,  78'. 

islandicum,  78*. 

( Laevicardium)  mortoni,  78*,  78*. 

(Cerastoderma)    pinnulatum,  78', 

78'. 

Cavolina  salmonacea,  27*. 
Cemoria  noachina,  25*. 
Cephalopoda,  3*. 

Cerastoderma  ciliatum,  see  Cardium 
(Cerastoderma)  ciliatum. 

pinnulatum,  see  Cardium  (Ceras- 
toderma) pinnulatum. 
Cerithiidac,  14*. 
Cerithiopsis,  14*, 

emersoni,  I5\ 

greeni,  14*. 

punctatum,  15*. 

terebellum,  15*. 

terebralc,  IS*. 


Cerithium  greenii,  14*. 

nigjocinctum,  15*. 

sayi,  14*. 
Chaetopleura,  d^, 

apiculata,  63*. 
Cheranitzia  bisuturalis,  13*. 

fusca,  I3\ 

impressa,  13*. 

interrupta,  12*. 

seminuda,  13*. 

trifida,  13*. 
Chiton  albus,  64\ 

apiculatus,  63'. 
Cingula  aculeus,  19'. 

laevis,  19*. 

minuta,  19'. 
Cionella  subcylindrica,  44'. 
Circinaria,  41*. 

concava,  41*. 
Clathurella,  7*. 

plicata,  7*. 
Cochlicopa,  44*. 

lubrica,  44*,  44*. 
Cochlodesma,  66\ 

leana,  66'. 

leanum.  66'. 
Columbella,  6'. 

a  vara,  6*. 

gouldiana,  7*. 

lunata,  6",  7'. 
Columhellidae,  6'. 
Conulus  chersina,  31*. 

fulvus.  31*. 

minutissima,  2^^. 
Corbula,  66\ 

contracta,  66\ 
Corbulidae,  66*. 
Crassatellidae,  79^ 
Crenella,  96*. 

decussatus,  96*. 

grand  11  la.  96*.  96^. 
Crenellinae,  96'. 
Crepidula,  9*. 

convexa,  10*. 

fornicata,  9*,  io\ 

glauca,  10'. 

plana.  10". 

unguiformis,  10*. 
Crucibulum,  9*. 

striatum.  9*. 
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Cumingia,  67*. 

tcllinoides,  67*. 
Cycladidae,  72*, 
Cyclas,  7f. 

crocea,  74'. 

dubia,  75*. 

edentula,  71*. 

elegans,  70*. 

islandica,  Tf. 

partumeia,  7^. 

rhomboidea,  70*,  71'. 

similis,  70*. 
Cylichna,  26'. 

alba,  26*. 

oryza,  26'. 
Cylichnidae,  26*. 
Cyprina  islandica,  yf. 
Cyrenidae,  70*. 
Cytherea  convexa,  69*. 

Daphnella,  8\ 

agassizi,  8*. 

cerina,  8*. 

morchi,  8\ 
Decapoda,  3*. 
Diaphana,  26*. 

debilis,  26". 
Dibranchiata,  3*. 
Divaricclla,  78*. 

quadrisulcata,  78*. 
Donacinae,  68*. 
Donax,  68*. 

fessor,  68*. 
Dosininae,  7o\ 

Edriopthalma,  25*. 

Ensis,  64*. 

di rectus,  64*,  65*. 
Erycinidae,  79'. 
Eryphj'la,  79^ 

Inniilata.  79^ 
Enconulus,  31'. 

chcrsinus,  31*. 

fnlvus,  31'. 
Eulima,  ii". 

intermedia,  ii*. 

oleacea,  ii*. 
Eulimax  agrcstivS,  48*. 

campestris,  49*. 

flaviis,  47*. 


Eulimidae,  11*. 
Eupleura,  4\ 
caudata,  4^ 

Fenissacia  subcyHndrica,  44** 
Fissurellidae,  25*. 
Fulgur,  5*. 

canaliculatum,  5*,  5'. 

carica,  5'. 
Fusus  bamfius,  4'. 

cinereus,  4*. 

decemcostatus,  5'. 

harpularia,  7*. 

imbricatus,  4'.. 

islandicus,  5^ 

rufus,  7^ 

scalariformis,  4*. 

tornatus,  4*.  * 

ventricosus,  5*. 


Gastrodonta,  31'. 

inter  texta,  31*. 

ligera,  31*. 

multidentata,  32*. 

suppressa,  32*. 
Gastropoda,  4*. 
Gehydrophila,  51". 
Gemma,  7o\ 

gemma,  70*. 
manhattensis,  70'. 
Gillia,  22*. 

altilis,  22\ 
Goniobasis,  16*. 

depygis,  i6*. 

gemma,  17*,  i8'. 

haldemani,  17*. 

livescens,  i^. 

multilineata,  18*. 

niagarensis,  17*. 

virginica,  17*,  18*. 
Gundlachia,  63*. 

stimpsoniana,  63*. 
Gyraulus  albus,  61*. 
deflectus,  6i". 
dilatatus,  61*. 
parvus,  61*. 

Haminea,  26*. 
solitaria,  26*,  27*. 
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Helicidae,  33*. 
Helicodiscus,  34'. 

lineatus,  34*,  35*. 
Helisoma  trivolvis,  59*. 
Helix,  41*. 

albolabris,  36*. 

alternata,  33*, 

appressa,  38*. 

arborea,  30^ 

binneyana,  29'. 

caroliniensis,  37^. 

cellaria,  28*. 

chersina,  31*. 

clausa,  39\ 

concava,  41*. 

dentifera,  37^. 

diodonta,  36*. 

electrina,  2lff, 

elevata,  38*. 

«xoleta,  37*. 

fallax,  35'. 

fraterna,  40". 

fuliginosa,  27*. 

fulva,  31*. 

hirsuta,  39*. 

hortensis,  41*. 

indentata,  29*. 

inflecta,  36*. 

inornata,  28". 

intertexta,  31*. 

labyrinthica,  46*. 

ligera,  31*. 

lineata,  34'. 

minuta,  40'. 

minutissima,  32". 

monodon,  39*,  40*. 

multidentata,  32\ 

multilineata,  3'/, 

ovalis,  49*. 

palliata,  3/,  38*. 

pennsylvanica,  38*. 

perspectiva,  34*. 

profunda,  36*. 

pulchella,  40*. 

radiata,  33*. 

rufa,  36*. 

sayii,  36^. 

scabra,  33*. 

solitaria,  34*. 


Helix  striatella,  33*,  34*. 

subglobosa,  41'. 

suppressa,  32\ 

thyroides,  38^,  39'. 

thyroidus,  38*,  39^ 

tridentata,  35*. 

viridula,  28^. 

zaleta,  37*, 
Hemilastena,  91*. 

ambigua,  91*. 
Homomyaria,  Bo\ 
Hyalina  arborea,  30*. 

cellaria,  28^. 

electrina,  28*. 

exigua,  30*. 

ferrea,  29*. 

fuliginosa,  27'. 

indentata,  29'. 

inornata,  28^. 

intertexta,  31*. 

ligera,  31*. 

limatula,  30'. 

lineata,  34*. 

minuscula,  30'. 

multidentata,  32*, 

nitida,  29*. 

viridula,  28*. 
Hydrobia  laevis,  19". 
Hydrobiinae,  19'. 
Hygrophila,  51'. 

lanthina,  11'. 

fragilis,  ii*. 
lanthinidae,  11*. 
Integripalliata,  70*. 
Ischnochiton  albus,  64*. 
Ischnochitonidae,  63'. 
Isodora  integra,  58*. 
Isognomostoma  inflecta,  35*. 
Isthmia  bollesiana,  43'. 

gouldii,  43'. 

milium,  44*. 

ovata,  42*. 

simplex,  33*. 

ventricosa,  43*. 

Kcllia,  79*. 
planulata,  79*. 
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Lacuna,  14*. 

divaricata,  14*. 

pertusa,  14*. 

vincta,  14*. 
Laevicardium  mortoni,  see  Cardiitm 

(Laevicardium)  mortoni. 
Lamellaria,  9*. 

glabra,  9*. 

pellucida,  9*. 
Lamellariidae,  9*. 
Lany)silis,  80".  *• 

alatus,  84*. 

anodontoides,  82'. 

borealis,  82*. 

cariosus,  8o*,  8i*. 

cllipsiformis,  83*. 

gracilis,  84*. 

iris,  83*. 

laevissimus,  84^ 

leptodon,  84*. 

ligamentinus,  82*. 

luteolus,  8i*. 
var.  rosaceus,  8i*,  82*. 

multiradiatus,  81'. 

nasutus,  83'. 

ochraceus,  81*. 

parvus,  84*. 

radiatus,  82*. 

rectus,  82",  83*. 

siliquoidcs,  8i*. 

subrostratus,  83*. 

ventricosus,  8o^ 
Leda,  gouldi,  94*. 

limatula,  94'. 

sapotilla.  95^ 

thraciaeformis,  95*. 
Leucochila  armifera,  45'. 

contracta,  45*. 

corticaria,  44^ 

fallax,  41'. 

rupicola,  45'. 
Limacidae.  47'. 
Limax,  47*. 

agrestis,  48^ 

campestris,  49\ 

flavus,  47*. 

maxim  us,  47'. 
Limnaca  ampla,  52*. 

appressa,  51*. 

auricularia,  52*. 


Limnaea  caperata,  55*. 

catascopium,  55\ 

columella,  52*. 

desidiosa,  54'. 

elodes,  54*. 
var.  catascopium,  55'. 

emarginata,  54*. 

fragilis,  53*. 

gracilis,  56*. 

humilis,  56*. 

jugularis,  5i*. 

linsleyi,  56*. 

megasoma,  52*,  53*. 

pallida,  55*,  56*. 

palustris,  53*. 

reflexa,  53*. 
umbrosa,  53*. 

stagnalis,  51*,  52*. 

umbilicata,  55*. 

umbrosa,  53'. 

5*^^  also  Lymnaea. 
Limnaeidae,  51*. 
Limnaeinae,  51*. 
Limnea,  see  Limnaea. 
Limnophysa  catascopium,  55*. 

desidiosa,  54*. 

elodes,  54*. 

emarginata,  54*. 

humilis,  56*. 

pallida,  56*. 

palustris,  54*. 

reflexa,  53*. 

umbilicata,  55*. 

umbrosa,  53*. 
Lioplax,  24^ 

subcarinata,  24*. 

subcarinatus,  24*. 
Lithoglyphinae,  22*. 
Littorina,  13*. 

irrorata,  13*. 

littoralis,  14'. 

littorea,  14*. 

palliata,  14*. 

rudis,  14*. 
obligata,  14'. 
tenebrosa,  14". 

tcnebrosa,  14*. 
Littorinidae,  13*. 
Loliginidae,  3*. 
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Loligo,  3*. 

illecebrosus,  3*. 

pallida,  3'. 

peali,  3*. 

punctata,  3*. 
Lottia  alveus,  25*. 
Lucina  divaricata,  79\ 

filosa,  78*. 

strigilla,  78*. 
Lucinella,  79*. 

divaricata,  79'. 
Lucinidae,  7S\ 
Lymnaea  acuta,  $4*- 

catascopium,  55\ 

columella,  52*. 

desidiosa,  54*. 

elodes,  53*. 

clongata,  53*. 

fragilis,  53*. 

fusiformis,  54*. 

humilis,  56*. 

jugularis,  52*. 

macrostoma,  52*. 

navicula,  52*. 

pallida,  55*. 

palustris,  53*. 

rcflexa,  SS""- 

umbrosa,  53*. 

See  also  Limnea. 
Lymnaeus  desidiosus,  54*. 
Lymneus  elodes,  53*. 

reflexus,  53*. 
Lyogyrus,  21". 

granum,  21*. 
Lyonsia,  66". 

hyalina,  66*. 

Machaera  costata,  65^ 
Macoma,  68*. 

balthica,  68*. 

calcarea,  68*. 

tenta,  68'. 
Macrocyclis  concava,  41'. 
Mactra  gigantea,  67^. 

lateralis,  67*. 

solidissima,  67*,  67*. 
Mactridae,  67*. 
Mactrinae,  67*. 
Mangelia  pyramidalis,  7'. 


Margarita,  24*. 

multilineata,  2$^. 

ornata,  24*. 
Margaritana,  92\ 

deltoidea,  9I^ 

hildrethiana,  9I^ 

margaritifera,  g2\ 

marginata,  91*. 

rugosa,  90'. 

undulata,  90*,  9i\ 
Megayoldia,  95*. 

thraciaeformis,  95*. 
Melampus,  51*. 

bidentatus,  51*. 

corneus,  51'. 

denticulatus,  51*. 

lineatus,  51*. 
Melania  bizonalis,  17',  i8\ 

depygis,  16*. 

elevata,  16*. 

gemma,  if,  18*. 

livescens,  16'. 

niagarensis,  17*. 

subularis,  15'. 

virginica,  17*. 
Melantho  decisa,  23^  24*. 
var.  genicula,  24*. 
i'ar.  heterostropha,  24*. 
var.  integra,  24*. 
var.  obesa,  24\ 

decisus,  24'. 

integer,  24'. 

ponderosa,  23^ 

rufa,  24*. 

rufus,  24*. 
Menetus  exacutus,  6o*. 
Meretrix,  69'. 

convcxa,  69'. 
Mesodon  albolabris,  ^6\ 
dentate  var.,  S7^. 

bucculenta,  39*. 

dentifera,  ;^7'. 

diodonta,  36*. 

elevata,  38". 

exolcta,  37*. 

multilineata.  37*. 

profunda,  36'. 

sayii,  36'. 

thyroides,  39*. 
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Mesomphix  intertexta,  31*. 

ligera,  31*. 
Metaptera  alatus,  84'. 

gracilis,  84*. 
Micromya,  8o*. 

fabalis,  80*. 
Modiola  modiolus,  gff. 

plicatula,  g6*. 
Modiolus,  96*. 

demissus  plicatulus,  g6** 

modiolus,  96*. 
Monotremata,  27*. 
Montacuta,  79*. 

bidentata,  79*. 

elevata,  79*. 
Mulinia,  67*. 

lateralis,  67*. 
Muricidae,  4\ 
Mya,  65*. 

arenaria,  65*. 
Myacidae,  65*. 
Mytilidae,  95*. 
Mytilis  edulis,  95*. 
Mytilus,  95*. 

borealis,  95*. 

corrugatus,  96". 

decussatus,  g6^. 

edulis,  96\ 

hamatus,  96*. 

modiolus,  96*. 

notatus,  95*. 

pellucidus,  95*,  96*. 

plicatulus,  96*. 

Nassa,  6*. 

obsoleta,  6*. 

obsoletum,  6*. 

trivittata,  6'. 

vibex,  6*. 
Nassidae,  6'. 
Natica,  8*. 

clausa,  9\ 

duplicata,  8*. 

flava,  9'. 

heros,  8*. 

iinmaciilata,  8*. 

pusilla,  8*. 

triseriata,  8'. 
Naticidae.  8'. 


Neptuna  despecta,  4*. 
Neptunea,  4*. 

decemcostata,  5^. 
Neptuniinae,  4*. 
Nucula,  94*. 

gouldi,  94*. 

proxima,  94'. 

radiata,  94*. 

sapotilla,  95'. 

thraciaeformis,  95*. 
Nuculidae,  94*. 
Nudibranchiata,  27*. 

Obovaria,  84*. 

ellipsis,  Ss\ 

leibii,  84*. 
Odostomia,  13'. 

bisuturalis,  13'. 

fusca,  13'. 

impressa,  13*, 

insculpta,  13*. 

seminuda,  13*. 

trifida,  13". 
Ommatostrephes,  3^ 

saggittatus,  3'. 
Ommatostrephidae,  3*. 
Omphalina,  27'. 

arborea,  30*. 

cellaria,  28'. 

exiguus,  30*. 

ferrea,  29*. 

fuliginosa,  27",  28". 

indentata,  29*. 

inornata,  28*. 

ligera,  31*. 

minuscula,  30*. 

nitida,  29*. 

viridula,  28^. 
Opisthobranchiata,  25^ 
Osteodesma  hyalina,  Off. 
Ostrea,  97^ 

borealis,  97'. 

canadensis,  97*. 
Ostreidae,  gf. 

Paludina  dccisa.  23*,  24*. 
disscisa,  23'. 
integra,  2^\  24'. 
isogona,  22'. 
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Paludina  lustrica,  21'. 

porata,  20*. 

rufa,  24\ 
Paludinidae,  23*. 
Pandora,  6^. 

trilineata,  6ff, 
Patelloida  alveus,  25*. 

testudinalis,  25*. 
Patula  altemata,  33*. 

perspectiva,  34*. 

solitaria,  34'. 

stria tella,  33',  34*. 
Pecten,  ^-^f, 

concentricus,  96^. 

gibbus  irradians,  96^. 

irradians,  96^. 

islandicus,  97*. 

magellanicus,  97*. 

tenuicostatus,  97*. 

turgidus,  96^. 
Pectinibranchiata,  4\ 
Pectinidae,  96"-97*. 
Pelecypoda,  64*. 
Petricola,  69*. 

dactylus,  69'. 

pholadiformis,  69'. 
Pctricolidae,  69*. 
Phacoides,  78^. 

filosus,  78^. 
Pharellinae,  65*. 
Philine,  25*. 

quadrata,  25*. 

quadratus,  25*. 
Philinidae,  25*. 
Philomycus,  47^ 

carolinensis,  47^  48". 

dorsalis,  48". 
Pholadidae,  64'. 
Pholadinae,  64'. 
Pholas,  64*. 

costata,  64'. 

crispata,  64'. 

truncata,  64'. 
Physa,  5(?. 

ancillaria,  57*. 

a  urea,  S'f. 

cylindrica,  57*. 

elliptica,  56^. 

elongata,  53^  sS*. 

glabra,  58^. 


Physa  gfyrina,  56*. 

heterostropha,  5/,  58*. 

hildrethiana,  56^. 

hypnorum,  58*. 

Integra,  58^. 

niagarensis,  58^. 

obesa,  s/. 

planorbula,  59'. 

plicata,  57*. 
Pisidium,  74*. 

abditum,  74*,  74*. 

aequilaterale,  75*,  y^, 

affine,  Tf, 

compressum,  y^, 

ferrugineum,  7&, 

medianum,  7/. 

no ta turn,  74*. 

noveboracense,  75^ 

novi-eboracense,  75*. 

pauperculum,  y/^, 

plenum,  J^, 

punctatum,  y^, 

resartum,  74^ 

ropcri,  7/. 

rotundatum,  yf, 

rubrum,  74^ 

sargenti,  yf. 

scutcllatum,  y;^, 

splcndidulum,  yf. 

streatori,  yf. 

strengii,  y^, 

ultramontanum,  7/. 

variabile,  y^, 

ventricosum,  75*. 

virginicum,  75*. 

walkeri,  yy^. 
Plagiola,  85*. 

clcgans,  85*. 
Planorbinae,  s8*. 
Planorbis,  58*. 

albus,  61*. 

armigerus,  62*. 

bicarinatuSy  60*. 

campanulatus,  58*,  59*. 

corpulentus,  59*. 

deflectus,  6o*,  61*. 

dilatatus,  61*. 

elevatus,  61*. 

exacutiis,  6o*. 

hirsutus,  61". 
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Planorbis  lentus,  59*,  60'. 

mega  stoma,  59'. 

obliguus,  6cf. 

parvus,  61',  63'. 

trivolvis,  59*- 
lentus,  59*- 
Planorbula  armigera,  62'. 
Pli 


IS. 
elevatuni,  16*. 


pallidum,  iC 
subulare,  15*. 


Pleurotoma  bicarinata,  7*. 
m, /. 


decussata,  7*. 

plicata,  7*. 
Pod  op  thai  ma,  24'. 
Polygyra,  35". 

albolabris,  36'. 
dcntata,  37'- 

appressa,  38*. 

clausa,  39*. 

denlifera,  37'. 

elevata.  38*. 

exnlcta.  37'. 

fraud  ulciita,  35'. 

hirsuta,  39V 

inflecta,  35',  36'. 

juxtidcns,  35'. 

moiip<lon.  39*,  41^. 
fraterna,  40'. 

muhilincata.  3/- 

palliata,  37*.  38". 

pcnnsylvanica,  38*. 

profunda,  36'. 

sayi,  36'. 

thyroides,  38',  39*. 

tridcntata.  35'. 
ux  idcns,  35'. 
Polypjacopho  a,  63'- 
Poma  nop  inae.  22'. 

lustrica.  21'. 
Psammohia  fusea,  68". 
Pseudohyalina  limatula.  3 


Ftycliobranchus,  8^. 

p  has  CO  I  us,  85". 
Pulmonata,  aj*. 
Punctura,  32' 

mmutissimum,  3sf. 

pygmaeum,  32'. 
Puncturella,  25*. 

noachina,  35'. 
Pupa,  43'- 

armifera,  45*,  46'. 


badia 


45*. 


gouldii,  43*. 
milium,  43*,  44'. 
modesta,  43'. 


ovata,  43*. 

pentodon,  4^, 
I       rupicola,  45*. 
1       simplex,  33'. 
'  Pupidae,  41*. 
I  Fupilla  badia,  42*. 
I       muscorum,  42'. 

pentodon,  46*. 
.   Pupoides,  41*. 
I       marginatus,  41'. 
I   Purpura,  4'. 

bizonalis,  4'. 
I       imbricata,  4'. 

lapiUus,  4*. 
\  Purpurinae,  4'. 

Pyramidula,  33'. 
I       alternata.  33'., 

perspectiva,  34'. 
I       solitarta,  34'- 

striatella,  33*,  34'. 
!   Pyrula,  aruana,  S*. 

canaliculata,  5'. 

Quadrula,  93'. 
'       coccinca,  94'. 

paupercula,  94*. 
'       i.rhryniosa.  93*. 

plicata  hippopaea,  93'. 
pustulosa,  93*. 
rubiE'nosa,  93'. 
solida,  94'. 
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Quadrula  tngona,  93*. 
tuberculata,  94*. 
undulata,  93*. 

Radix  ampla,  52*. 

columella,  52'. 
Retusa,  26*. 

gouldi,  aff. 
Rissoa,  19'. 

ac ulcus,  ig*. 

areolata,  19*. 

laevis,  19'. 

latior,  ig'. 

minuta,  ig'- 

stimpsoni,  ig*. 
Rissoidae,  18*. 
Rissoinae,  19'. 

SangumoUria  fusca,  68 

sordida,  68". 
Saxicava,  65*. 

arctica,  65'. 

distort  a,  6s^ 

pholadis  for.,  65'. 
Saxicavidae,  65*. 
Sea  la,  10'. 

angulata,  10'. 

liumphfeysti,  10*. 
ta.  lo-. 


mitisi 


iata,  10^. 


Scalaria  angulata,  i( 
humphreysii,  ic^, 
Imeaa,  lo",   il'- 
mullistriata.  10*. 

Scaphander  25* 
imncloMfuUis,  25' 

Scenea,  18*. 
planorbis,  18^. 

Sceneinae,  iff. 


Si  I  i  qua,  65*. 

costata,  65*. 
Sinupalliata,  64'. 
Sipho,  5". 

islandicus,  5'. 

pygmaeus,  5", 

stimpsoni,  5". 

veil  trie  OS  us,  5*. 
Siphonida,  64'. 
Skenea  planorbis,  lE^. 

serpuloides,  18*. 
Solariella,  25*. 

obscura  planula,  25'. 
Solariidae,  10*. 
Solecurtus  bidens,  65*- 
j       caribaeus,  65*. 

gibbus,  65'. 
Soletnya,  79'. 

velum,  79*. 
Solcmyidae,  79'. 
Solen.ensis,  64*,  65'. 

siliqua,  65'. 

vagina,  64*. 
Solenidae,  6i'. 
Soleninae,  65'. 
Somalogyrus,  22',' 

isogonus,  22*. 
subglobosus,  22'. 
Sphaerium,  70'. 
croceum,  74'. 
fabale,  72'- 
fa  balls,  72'. 
occidentale,  72'. 
parlumeium,  73*. 
parliimium,  73*- 
rhomboideum,  70", 
73*. 


>u]a  i 
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Scutibranchiata,  34'. 

Segtii*nlina,  62'. 

armigera,  62". 
Semelidae,  67*. 
Serripe5.  78" 

gronlandicus,  78*. 
Sig.t«us,  </. 

perspectivus,  9*. 
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Sphyradium,  33*. 

edentulum,  33*. 
Spirula,  3*. 

peroni,  3*. 
Spirulidae,  3*. 
Spisula,  67*. 

solidissima,  67*. 
Stenotrema  hirsuta,  39*. 

monodon,  39*,  40*. 
var,  fraterna,  40*. 
var.  leaii,  40*. 
Strepomatidae,  15*. 
Strobila  labyrinthica,  46^ 
Strobilops,  46*. 

aftinis,  47\ 

labyrinthica,  46*. 

Virgo,  47*. 
Strophitus,  85*. 

edentula,  85'. 

edentulus,  85*. 
var.  pavonius,  85*,  85". 

undulatus,  85*,  86*. 
Stylifer,  12'. 

stimpsoni,  I2\ 
Stylommatophora,  27*. 
Succinea,  49*. 

a  urea,  50',  51'. 

a  vara,  50'. 

obliqua,  49^  50*. 
totteniana,  50'. 

ovalis,  49*. 

retusa,  49*. 

totteniana,  50'. 
Succineidae,  49*. 
Sycotypus  canaliculata,  5*. 
Symphynota,  89*. 

benedictensis,  88\ 

complanata,  90'. 

compressa,  89*. 
var.  plebius,  9o\ 

costata,  90*. 

viridis,  90'. 


Tachea  hortensis,  41*. 
Tagchis,  65*. 

cUvisus,  6^^. 

pibbus,  65*, 
Tebennophoridae,  47^. 


Tebennophorus     carolinensis, 
48^ 

dorsalis,  48*. 
Tectibranchiata,  25'. 
Tectura  alveus,  25^ 

testudinalis,  25*. 
Tellina,  67*. 

f  usca,  68*. 

(Scissula)  iris,  68*. 

(Angulus)  tenella,  68\ 
tenera,  67*. 

tenta,  68'. 

(Angulus)  versicolor,  68*. 
Tellinidae,  67*. 
Teredidae,  64*. 
Teredo,  64*. 

dilatata,  64*. 

navalis,  64'. 
Thracia,  66*. 

conradi,  6^. 

truncata,  66*. 
Torinia,  lo*. 

borealis,  lo*. 
Tornatella  punctostriata,  2^. 
Tornatellidae,  26*. 
Tornatellinae,  26*. 
Tornatina,  26*. 

canaliculata,  26". 
Trachydermon,  64*. 

albus,  64\ 
Triforis,  15*. 

nigrocinctus,  15". 
Triodopsis  fallax,  35*. 

palliata,  38*. 

tridentata,  35*. 
Trochidae,  24*. 
Trophon,  4*. 

clathratus,  4*. 

scalariformis,  4'. 
Truncilla,  80*. 

triquetra,  80*. 
Trypanostonia  pallidum,  i6\ 

subulare,  I5^ 
Turbonilla,  12'. 

areolata,  12*. 

costnlata,  12*. 

clegans,  12*. 

grandis,  I2*. 

intcrrupta,  12*. 

stricta,  12'. 


47* 
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Turbonillidae,  12*. 
Turritella,  ii*. 

crosa,  II*. 

interrupta,  12*. 
Turritcllidae,  11*. 

Ulostoma  profunda,  36*. 
Unio,  92*. 

alatus,  84*. 

anodontoides,  82^ 

boydianus,  82*. 

cariosus,  80^,  81*. 

coccineus,  94\ 

complanatus,  92^  gsK 

compressus,  89\ 

elegans,  85*. 

ellipsis,  85*. 

fluviatilis,  92*. 

gcorgina,  92*. 

gibbosus,  92*. 

gracilis,  84*. 

hctcrodon,  91*. 

hippopaeus,  93*. 

inflatus,  81'. 

iris,  83^ 

leibii,  84*. 

ligamentinus,  82*. 

luteolus,  81*. 

multiradiatus,  81*. 

nasutus,  83". 

nodulosus,  92*. 

novi  eboraci,  83*. 

occidens,  80*. 

ochraceus,  81". 

oval  is,  92*. 

parvus,  84'. 

phaseolus,  85". 

pictorum,  92*. 

pressus,  89*. 

purpurascens,  92*. 

pustulatus,  93*. 

radiatus,  82*. 

rarisulcata,  92'. 

rectus,  82*,  83'. 

rhombula,  92*. 

rosaceus,  8i*,  82*. 

rubiginosus,  93^ 

spatulatus,  83'. 

subrostratus,  83*. 

tappanianus,  90^. 


Unio  triangularis,  80*. 

trigonu's,  93*- 

undulatus,  93*. 

ventricosus,  80'. 

verrucosus,  94*. 
Unionidae,  80*. 
Urosalpinx,  4*. 

cinerea,  4*. 

Vallonia,  40*. 

cos  tat  a,  40'. 

excentrica,  40*. 

minuta,  40*. 

pulchella,  40^ 
Valvata,  22^ 

carinata,  22*. 

sincera,  23'. 

tr' carinata,  22',  23*. 

tinicarinata,  22^. 
Valvatidae,  22'. 
Velutina,  9*. 

laevigata,  9'. 

zonata,  9*. 
Venericardia,  80*. 

borealis,  80*. 
Veneridae,  69*. 
Venerinae,  69*. 
Ventridens  multidentata,  32'. 

suppressa,  32'. 
Venus,  69*. 

gemma,  70*. 

manhattcnsis,  70*. 

mercenaria,  69*. 
notata,  69*. 

notata,  69'. 

praeoparea,  69'. 
Vermetidae,  11*. 
Vermetus,  11*. 

radicula,  11*. 

spiratus  radicula,  11*. 
Vertigo,  42*. 

binneyana,  42*. 

bollesiana,  43*. 

gouldi,  43*. 
bollesiana,  43*. 

milium,  43',  44*. 

modesta,  43*. 

ovata,  42*. 

pygmaea,  42*. 

simplex,  ss\ 


112 


NEW   YORK   STATE   MUSEUM 


Vertigo  tridentata,  42*. 

ventricosa,  43*. 
Vitrea,  28». 

binneyana,  29'. 

cellaria,  28*. 

ferrca,  29*. 

hammonis,  28^. 

indcntata,  29*,  29*. 
Vitrina,  2/. 

limpida,  27". 
Vitrinidae,  27*. 
Vivipara,  23*. 

contectoides,  23*. 

Xolotrema  appressa,  3I&. 
elevata,  38*. 
palliata,  38*. 

Yoldia,  94\ 
gouldi,  94*. 
limatula,  94^ 
sapotilla,  95*. 

Zirfaea,  64^ 

crispata,  64^ 
Zonitcs  arborea,  30*. 

arboreus,  30*. 

chersina,  31*. 


Zonites  fuliginosa,  27*, 

fuliginosus,  28\ 

indentata,  29^ 

indentatus,  29*. 

inornata,  28*. 

inornatus,  28^. 

intertexta,  31^ 

intertextus,  3i*. 

ligerus,  31*. 

limatulus,  30*. 

minuscula,  30*. 

minusculus,  30*. 

multidentata,  32*. 

multidentatus,  32*. 

nitida,  29*. 

nitidus,  29*. 

suppressa,  32*. 

viridula,  29*. 

viridulus,  28^. 
Zonitidae,  27'. 
Zonitoides,  29^ 

arboreus,  30*. 

exiguus,  30*. 

limatulus,  30'. 

milium,  31*. 

minusculus,  30*. 

nitidus,  29^ 
Zoogenites  harpa,  34^ 
Zua  subcylindrica,  44*. 
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IKTBODTrOTIOV 

The  Mooers  quadrangle  includes  an  area  of  about  225  square 
miles  ( overing  a  part  of  the  northeasternmost  spur  of  the  Adiron- 
dacks  and  the  gravelly  and  sandy  lowlands  west  of  Lake  Cham- 
plain.  The  international  boundary  line  between  New  York  and 
the  Dominion  of  Canada  forms  the  northern  limit  of  the  map 

[pl.l]. 

The  geologic  description  of  the  hard  rocks  of  this  area  has 
already  been  given  in  a  bulletin  of  the  Museum  by  Professor  Cush- 
ing.  In  this  and  earlier  reports  published  under  the  auspices  of 
the  Natural  History  Survey  of  the  State,  brief  references  ai'e  made 
to  the  glacial  and  postglacial  dejiosits  which  in  this  district  oc- 
cur along  the  margins  of  Lake  Champlain.  In  the  appendix  to 
this  paper  will  be  found  a  list  of  the  principal  references,  a  num- 
ber of  which  are  quoted  in  the  text. 

The  Pleistocene  geology  of  this  area  is  of  peculiar  interest  be- 
cause of  the  submergence  of  the  Lake  Champlain  district  beneath 
the  sea  in  the  closing  stage  of  the  Pleistocene  i)eriod.  The  detailed 
study  of  the  area  was  undertaken  for  the  purpose  of  obtaining  a 
more  complete  and  accurate  knowledge  of  the  shore  lines  of  this 
opocli  of  iiiju'liK*  snbiiiorii^ence  Ihan  c(mld  be  jrained  by  the  rapid 
reconnaissance  conducted  by  the  writer  in  reference  to  the  same 
problem  in  the  major  portion  of  the  valleys  of  the  Hudson  and 
Lake  Champlain. 

It  is  necessary  to  state  here  that  the  author  found,  on  selecting 
this  area  for  examination,  that  he  had  been  preceded  in  the  same 
quest  by  Dr  G.  K.  Gilbert,  of  the  United  States  Geological  Sur- 
vey. Through  Dr  Merrill,  state  geologist,  Dr  Gilbert  very  gener- 
ously offered  his  field  notes  for  such  use  as  could  be  made  of  them, 
not  only  for  the  Mooers  district  but  also  for  the  northern  flank 
(iT  the  Adirondacks  as  far  west  as  Lake  Ontario.  These  notes  have 
hccn  used  first  as  guides  for  localities  to  be  visited  and  secondly 
as  important  checks  on  the  observations  and  conclusions  of  the 
\vrit(»r,  who  wishes  here  to  express  his  gi'eat  indebtedness  to 
Dr  GillKTl. 

STTRFACE   DEPOSITS   OF  THE  AEEA 

The  surfirinl  or  loosc^  deposits  of  the  Mooers  quadningle  so  far 
as  known,  jjortain  altogether  to  the  Pleistocene  i>eriod  or  to  more 
recent  accumulations  which  are  still  in  progress.    For  the  most 
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part,  these  deposits  are  glacial  drift,  either  very  much  as  left 
by  the  retreating  ice  sheet,  in  the  uplands  above  600  feet,  or, 
below  that  level,  more  or  less  rearranged  by  wave  and  current 
action  on  the  bottom  of  temjioran'  ice-bari'ed  lakes  or  at  yet  lower 
levels  by  the  sea.  The  strictly  glacial  do]i08its  are  also  the  most 
recent  of  the  glacial  period  and  are  presumably  to  be  classed  as 
of  the  Wisconsin  ice  epoch  and  as  pertaining  to  the  later  portion 
of  that  time. 

WI8C0VBIK    EFOOH 

The  drift  of  this  epoch  forms  the  surflcial  deposits  in  the 
southwestern  part  of  the  quadrangle  and  is  almost  everywhere 
present  in  an  unmodified  form  above  the  600  foot  level,  though, 
in  consequence  of  processes  which  will  be  described  later,  much 
modification  of  the  drift  has  taken  place  at  levels  from  near  900 
feet  downward. 

The  glacial  origin  of  this  material  is  shown  by  numerous  glacial 

striae  on  the  rock  surfaces  and  by  the  direction  in  which  it  has 

been  transported,  as  well  as  by  the  occurrence  of  characteristic 

recessional  moraines. 

Olacial  striation 

The  direction  and  grouping  of  the  glacial  striae  on  this  area, 
indicating  the  direction  in  which  the  ice  moved  across  it,  are 
shown  on  the  accompanying  map  by  arrows  for  particular  local- 
ities at  which  the  striae  may  be  seen  and  by  the  pattern  employed 
on  the  map  for  the  ice-laid  drift  over  the  areas  occupied  by  this 
material.2  It  will  be  noted  that  along  the  western  border  of  the 
areji  the  ice  moved  in  a  southwesterly  direction,  and  that  along 
the  southern  border  it  moved  in  a  southerly  direction. 

The  accompanying  table  of  observed  striae  includes  those  noted 
in  the  field  seasons  of  1902-3. 

Table  of  glacial  striae 

8.  61**  w.    Covey  hill.  Can. ;  in  road  gutter  on  top  of  hill 

s.  46'  w.     Mooers;  in  public  road,  8.1  miles  n.  of  Irona  railroad  crossing? 

9.  36**  w.*    Mooers;  a  bank  of  Big  Chazy  near  camp  meetlnj?  pronnds 

above  Mooers 
8.  56**  w.     AJtona;  on  sandstone  ledges  In  woods  s.  of  railroad.  214  nillog 

w.  of  Irona,  possibly  off  map 
8.  56*  w.    Altona;  on  old  miUtary  road,  %  mile  e.  of  western  edge  of  map 
8.  46**  w.    Mooers ;  on  road,  %  mile  w.  of  Big  Chazy  at  Wood  Falls 

»I>ocality  farther  oast  than  others  In  this  part  of  the  table,  where  the  i(?e 
moved  more  southerly. 
'This  latter  plan  has  not  been  carried  out 


8. 

31** 
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w. 
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w. 

8. 

10' 

e. 

8. 

31' 

w. 
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26' 
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S. 
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8.  38°  w.    Mooers;    faint  8triae,  on  sand8tone»  ^  mile  s.  e.  from  Wood 

Fall8  on  wood  road 
Altona;  on  Potsdam  about  1  mile  w.  of  "Rattlesnake  den*' 
Altona;  s.  of  bend  in  public  road,  1%  miles  e.  of  Alder  Bend 
Altona ;  s.  of  e.-w.  road,  1^  miles  n.  by  e.  fr<Hn  Purdy  Mill  on 

sandstone 
Altona ;  on  red  sandstone  in  road  gutter  s.  of  Purdy  Mill 
Altona ;  n.  slope  of  Pine  ridge  1.1  ql  n.  n.  e.  of  Dead  Sea 
Altona;  on  Potsdam  sandstone  by  schoolhouse  3%  miles  due  e. 

from  Altona 
Altona ;  in  road  gutter  on  grit,  near  brook  Just  s.  w.  of  Robinson 
Beekmantown ;  on  summit  of  Rand  hill  by  n.--s.  road 
Altona;  on  old  military  road,  1%  miles  s.  e.  of  Robinson  on  red 
sandstone;  also  a  61'  w. 
8.    1'  w.    Altona;  on  military  road  1%  miles  n.  w.  from  West  Beekman- 
town Comers 
8.    2'    e.    Altona;  in  road  gutter  of  flat  rock  area  e.  of  Ck>rbeau  creek, 

2^2  miles  s.  by  w.  from  Sciota 
8.    4'    e.    Chazy;  1%  miles  n.  of  West  Cbazy,  on  road  to  Sciota 

Interpretation  of  the  striae 

The  localities  named  in  the  above  table  are  grouped  as  nearly 
as  possible  as  they  would  be  traversed  in  going  from  northwest 
to  southeast  so  as  to  give  readings  along  a  line  normal  to  the 
direction  of  ice  flow,  beginning  on  the  northwest  at  a  locality 
in  Caiiiula  about  1  miles  beyond  the  limits  of  the  map,  where 
the  striation  of  the  upper  St  Lawrence  valley  is  well  marked. 

For  the  proper  understanding  of  the  diyergence  of  the  glacial 
striae  toward  the  south  and  west  in  this  j^art  of  Clinton  count}', 
it  is  necessary  to  consider  the  relation  of  the  Adirondack  moun- 
tain mass  and  the  valleys  which  surround  it  to  the  ice  sheet 
moving  south  westward  against  it  from  the  center  of  movement 
in  Uiigiiva.  The  fa<t  thai  (he  ice  shc^t  moved  in  the  direction 
stated  approximately  along  the  lines  of  striation  inddcated  on 
the  accoini)anying  map  is  attested  by  several  phenomena:  first, 
by  the  occurrence  within  this  field  of  erratics  derived  from  the 
basic  eruptive  rocks  of  the  chain  of  paleozoic  volcanic  stocks 
which  extend  from  the  northern  termination  of  the  Green  moun- 
tains nortli  and  westward  to  and  beyond  Mt  Boj'al ;  second, 
by  the  character  of  the  ice-worn  surfaces  southward  in  the  Cham- 
plain  valley;  and  third,  by  the  iK)sition  of  moraines  and  deposits 
of  p-avel  and  sand  laid  down  in  temporary  lakes  held  in  on  the 
nortlu^ru   slopes  of  the  Adirondacks  by   a   now  vanished   wall, 
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which  can  be  explained  only  by  the  former  presence  of  an  ice 
front  along  the  flanks  of  the  uplands. 

All  the  facts  indicate  that  the  ice  moved  into  northeastern  New 
York  in  a  southwesterly  direction.  Passing  over  the  St  Lawi'ence 
plain  the  ice  moved  southeastward  into  northwestern  Vennont, 
and  southward  into  the  valley  of  Lake  Champlain,  pressing 
more  strongly  against  the  Adirondacks  than  against  the  eastern 
side  of  the  valley.  Another  part  moved  southwestward  up  the 
St  La^-rence  valley  into  the  basin  of  Lake  Ontario.  As  the 
ice-sheet  culminated  in  thickness  and  southward  extension,  it 
advanced  over  the  outlying  spurs  of  the  Adirondacks,  such  as 
for  instance  Dannemora  mountain,  shown  on  the  Mooers  quad- 
rangle. It  moved  up  over  the  low  platform  of  Potsdam 
sandstones  flanking  the  Adirondacks  on  the  north,  with  a 
southwesterly  direction.  The  eastern  margin  of  this  platform 
forms  the  belt  of  higher  ground  entering  the  Mooers  quadrangle 
from  the  northwest  and  extending  through  the  Flat  Rock  area  of 
Altona.  Over  most  of  this  belt  the  ice  moved  under  the  influence 
of  the  relief  of  pressure  which  was  found  to  the  southwestward 
along  the  western  base  of  the  Adirondacks.  On  the  south  and 
east  of  this  area  the  ice  was  drawn  into  the  Chaniplain  flowage. 
Thus  we  have  in  this  district  the  topographic  versant  on  which 
the  ice  divided,  one  tongue  going  southward  to  form  the  Cham- 
plain-Hudson  glacier  and  the  other  southwestward  to  form  the 
greater  St  Lawrence  glacier.  So  far  as  present  knowledge  goes, 
it  would  appear  that  at  the  maximum  of  glaciation  the  ice  passed 
quite  over  the  Adirondacks,  though  it  must  have  been  in  the  high- 
est part  of  that  region  much  slackened  in  flow  as  compared  with 
the  freer  run  of  the  ice  through  the  large  valleys  on  either  side. 

In  the  till-covered  area  of  the  map,  accompanying  tliis  rei>ort,  in 
which  district  nearly  all  the  striae  were  observed,  the  color  repre- 
senting the  till  might  be  made  to  express  by  a  linear  design  the 
approximate  direction  of  striation,  and  thus  the  lines  along  which 
the  till  of  any  particular  place  presumably  has  been  transported. 
In  such  a  pattern,  of  course,  where  observed  striae  are  relatively 
infrequent,  the  lines  of  flowage  must  be  largely  interpreted ;  and 
in  the  southern  part  of  the  area,  particularly  in  Dannemora,  it 
may  be  that  the  striae  when  found  would  deviate  somewhat  from 
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the  lines  as  shown  on  a  map.  The  method  of  interpretation 
wuuid  consist  in  distributing  the  lines  of  flow  between  the  nearest 
observed  striae  as  converging  or  diverging  lines  projected  into 
parallelism  with  the  nearest  observed  striae  farther  downstream. 
The  attempt  might  be  made  to  bend  the  lines  so  as  to  show  how 
the  local  irregularities  of  the  topography  would  ordinarily  deflect 
the  ice.  In  fact,  onlv  one  station  in  this  area  was  found  in  which 
it  was  4'iear  that  the  striation  had  been  thus  influenced  by  local 
slojies. 

It  is  imx>ortant  to  note  that,  just  as  the  ice  moved  southwest- 
ward  acix)ss  this  district,  so  in  the  retreat  of  the  ice  sheet,  its 
front  would  be  expc*cted  to  recede  froiii  the  district  as  a  wall  of 
ice  approximately  at  right  angles  to  the  lines  of  striation.  From 
this  may  be  deduced  the  probability  that  the  northeastern  slopes 
of  the  Adiix)ndacks  were  freed  from  the  Labradorian  ice  sheet 
while  it  still  lay  against  the  northern  end  of  the  Green  moun- 
tains. As  another  probability  in  consequence  of  this  mode  of  re- 
treat, a  connection  would  be  established  between  the  Lake  Ontario 
basin,  the  upper  JSt  Lawrence  and  I^ke  Champlain  along  the  low- 
lan<ls  at  the  base  of  the  Adii-oudaiks  iR^fore  the  lower  JSt  Law 
rence  was  open  for  connection  with  the  Atlantic  ocean.  Other 
ctTccts  of  this  mode  of  ivtreat  of  the  ice  fi'ont  would  be  found  in 
tlie  i^xlstencc  of  .shores  of  iciiiporary,  ice-dannue<l  lake8  on  the 
Adirondack  side  of  Lake  Champlain,  which  had  no  counterpart  on 
the  Green  inonutaiu  side  so  far  north  and  at  so  early  a  time  as 
when  the  ire  was  but  i)artly  withdrawn  from  the  upper,  open 
mouth  of  the  Chaiiiplaiu  valley,  it  might  well  thus  be  found  that 
l)ea(  hrs  exist  ou  the  west  side  of  the  valley  at  high  levels  without 
their  counter])ai  t  on  the  east  side  of  the  \'alley.  These  possible 
deductions  from  the  striation  of  tlie  region  in  relation  to  local 
relief  are  iiieiitioiied  because,  as  will  later  be  shown,  certain  ob- 
servations lead  to  the  same  conclusions. 

Glacial  erosion 

It  is  difllcult  to  estimate  the  amount  of  erosion  by  the  direct 
art  ion  of  tln'  ice  sheet  in  this  area.  The  principal  streams  are 
obviously  not  tlowing  in  (lieir  i)re<»lacial  or  interglacial  channels, 
for,   ex(<*pt    wIhmm'    they    are    intrenched    in    modern    postglacial 
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gorges,  thej  have  shallow  beds  in  the  drift  coating  with  here  and 
there  bottoms  of  bed  rock,  evidently  along  courses  which  have  been 
taken  since  the  disappearance  of  the  ice  from  the  uplands  and  the 
withdrawal  of  the  bodies  of  water  which  submerged  the  lowlands 
on  the  north  and  east.  The  earlier  channels  of  these  streams,  if 
such  exist,  have  not  been  discovered. 

Olacial  deposits 

The  entire  area  of  this  quadrangle  appeai^s  to  have  been  covered 

with  deiK)sits  by  the  ice  sheet;  but  in  moi*e  than  half  of  the  area 

(he  drift  has  either  l>een  removed  or  worked  over  by  waves  and 

currents  to  such  an  extent  that  at  least  the  upper  visible  portion 

of  the  surface  material  in  the  low  gi*ounds  can  hardly  be  called 

glacial  drift.    The  unmodified  glacial  deimsits  occupy  the  higher 

grounds  everywhere  above  the  900  foot  level  in  Altona  and  the 

northeastern  iiart  of  Dannemora  and  the  northwestern  part  of 

Hcekmantown. 

Till  of  tJie  uplands 

In  the  elevated  grounds  above  the  zone  of  wave  action  the 
glacial  deposits  are  mainly  uiistratified  and  of  the  class  denomi- 
nated till  or  ice-laid  drift.  The  material  of  this  drift  is  largely 
the  IV)tsdam  santlstoue  derived  from  the  immediately  underlying 
and  adjacent  area  of  these  rocks  on  the  north.  Angular  slabs 
of  the  sandstone  are  almost  everywhere  met  with  in  the  till  area. 
The  finer  debris  between  the  slabs  is  also  prevailingly  of  the 
grayish  white  gravel  or  sand  from  the  same  rock.  But  fragments 
of  other  rocks,  more  commonly  of  igneous  origin  occur,  and  evi- 
dently have  traveled  from  known  outcrops  of  such  rocks  in 
Canada. 

The  till  in  the  uplands  varies  much  in  thickness.  A  glance  at 
the  accompanying  map  shows  by  the  distribution  of  outcrops  that 
very  slight  excavations  along  certain  roads  have  served  to  reveal 
the  rock. 

In  the  plateau  of  sandstone  about  Alder  Bend,  the  till,  so  far 
as  can  be  determined  for  considerable  areas,  is  probably  over  20 
feet  in  thickness,  but  except  in  certain  restricted  belts,  where 
it  is  heaped  up,  the  till  appears  to  be  a  relatively  thin  sheet. 
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Till  of  the  lowlands 

In  the  low  district,  below  900  feet  in  elevation,  there  are  several 
areas  which  appear  to  be  distinctly  of  an  ice-laid  character;  the 
general  distribution  of  erratics  over  the  surface,  and  the  frequent 
occurrence  of  elongated,  low  hills  with  wave-washed  drift,  are 
evidence  that  the  surface  was  originally,  or  at  least  when  the 
ice  sheet  disappeared,  supplied  with  an  abundant  ground  moraine 
of  a  somewhat  diversified  relief. 

Probable  dmmlins.  In  the  eastern  part  of  the  town  of  Mooers, 
there  are  several  low,  oval-shaped  hills,  about  half  a  mile  long  at 
the  base  and  extending  from  east  of  north  to  west  of  south, 
whose  general  appearance  recalls  that  of  the  drumlins  of  Massa- 
chusetts except  that  the  summits  and  frequently  the  slopes  of 
these  hills  ai'e  ribbed  with  beaches  or  strewn  with  ^-ave-washed 
material.  These  hills  lie  between  the  240  foot  level  and  that  of 
340  feet,  and  they  rise  about  50  feet  above  the  ground  at  their 
base.  There  are  thi'ee  good  examples  northwest  of  Mooers  Junc- 
tion, each  with  beaches  on  its  western  slope.  The  eastern  slope 
of  thc^se  three  hills  is  decidedly  glacial  in  appearance,  strewn  with 
Jarge  and  small  erratics  without  distinct  marks  of  wave  erosion. 
No  cuts  liave  been  made  in  them  except  for  one  north  of  Sperry 
])rook  and  within  a  mile  of  the  international  boundary  where  the 
road  cutting  on  the  west  slope  shows  a  very  thick  accumulation 
of  thoroughly  rounded  waterwoni  l)earh  pebbles  at  about  350  feet 
above  present  sea  level.  The  eastern  slope  of  these  hills  appears 
to  be  very  much  as  it  might  have  been  left  by  the  retreating  ice 
sheet.  In  a  later  chapter  of  this  report  I  shall  consider  the 
possibility  of  the  ice  front  resting  against  these  eastern  slopes 
while  waves  beat  on  the  western  sloi)es.  In  the  case  of  the  ridge 
about  I  mile  northwest  of  Thorn  the  top  is  wave-heaped,  and  to 
the  southward  both  sloj)es  show  the  wave-assorting  of  the  gravels. 

The  hills  of  this  class  between  ^Mooers  and  Biddies  crossing  are 
wave-marked  on  the  eastern  slope  and  near  the  crest.  The  south- 
ernmost of  the  two  hills  just  north  of  Bullis  brook  has  a  decidedly 
dnunlinlike  contour. 

The  major  axes  of  these  hills  do  not  coincide  with  the  direction 
of  jj:lacial  striation  in  their  vicinity.  Their  axes  lie  to  the  west  of 
south,  while  the  glacial  stnati<m,  so  far  as  it  can  be  inferred  from 
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where  it  is  lost  on  the  bare,  flat  rook,  is  a  pile  of  blocks  mainly  of 
Potsdam  sandstone,  fonning  one  of  the  most  striking  and  singular 
glacial  deposits  of  the  northern  Adirondack  region  [pi.  13,  show- 
ing a  photographic  view  of  the  eastern,  wuve-washed  slojie  of  the 
momine  taken  near  the  road  over  the  hill]. 

Between  Deer  ix)nd  and  Cannon  Corners,  from  the  north  and 
south  road  going  up  the  hill  on  the  west  to  800  feet  in  eleva- 
tion, the  sloiKj  is  encunibei*ed  by  a  peculiar  deposit  which  in  many 
i'esi)ects  suggests  strong  water  action  as  having  shaped  the  gravels 
and  cobblestones,  but  the  unstratified  masses  higher  up  show  that 
the  ice  sheet  was  concerned  in  the  final  distribution  of  the 
material. 

The  deposit  lies  immediately  east  of  one  of  the  large,  barren 
rock  tracts  locally  known  as  Blackman's  rock,  the  interpretation 
of  which  is  discussed  below  under  the  head  of  Spillways.  The 
deposit  probably  marks  the  ice  margin.  Certainly,  a  little  to  the 
northwest  in  the  valley  of  the  English  river  and  beyond  the  limits 
of  the  map,  there  is  a  well  defined,  low,  bouldery  moraine  made 
by  the  ice  sheet  moving  southwestwardly  against  the  ground 
which  here  rises  to  the  west.  Stafford's  rock,  another  spillway, 
extends  northward  from  this  dejwsit  towards  "  the  Gulf,"  a  ravine 
near  the  l>oundary  line,  on  the  southern  side  of  which  heavy  boul- 
der deiH)sits  again  appear. 

In  fact,  the  whole  northern  slope  of  the  Adirondacks  within 
the  limits  of  this  map  and  along  the  western  bordering  area  is 
marked  by  deposits  showing  the  retreat  of  the  ice  sheet.  Almost 
ovorywhore  from  an  elevation  of  900  feet  down  to  700  feet  there 
are  marked  signs  of  the  interaction  of  powerful  streams  of  water 
flowing  along  the  ice  margin,  sweeping  bare  large  tracts  of  rock 
and  dej)Ositing  bars  and  ridges  of  coarse  cobbly  drift,  now  in 
tlie  open  pafli  of  the  torrent,  now  against  the  ice  itself.  The 
result  is  that  the  discrimination  of  rudely  assorted,  stream-trans- 
ported blocks  of  the  Potsdam  sandstone  from  accumulations  of 
similar  material  dumped  at  the  ice  margin  or  pressed  by  the  ice 
into  low  ridges  is  often  rlifticnlt  and  perhaps  impossible. 

Other  small  and  aj)i)arently  disconnected  patches  of  frontal 
moraine  habit  appear  at  Wood  Falls  and  in  the  low  country 
north  of  Mooers  Junction,  between  the  elevations  of  300  feet  and 
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9tKt.  The  latter  deposit  probably  owes  its  distinctness  to  its 
Iqg  defended  from  strong  wave  action,  which  elsewhere  to  the 
feAcaflt  has  locally  greatly  modified  any  such  glacial  deposits. 
jMVt  2  miles  east  of  Sciota  on  the  northeast  bank  of  Corbean 
Hk,  there  is  a  belt  of  morainal  topography  with  deposits  com- 
Irt  of  stony  till.  It  is  probable  that  these  deposits  mark  the 
ittkm  of  the  retreating  ice  front  along  a  northwest  and  south- 
It- liae.  I  have  drawn  such  a  line  on  the  accompanying  sketch 
*[pl.2]. 

Olacial  drainage  and  spillways 

Of  the  water  action  which  went  on,  in  and  about  the  glacial 
let  in  this  area,  the  usual  results  in  the  form  of  kames,  eskers 
S  aand  plains  are  inconspicuous.  One  of  the  largest  and  finest 
Ben  in  the  State,  however,  occurs  on  the  area  of  the  Rouse 
iftt  sheet  immediately  east,  but  no  definite  eskers  have  been 
m,  on  this  area.  This  eskor,  which  is  traceable  for  about  10 
Im  as  a  more  or  less  distinct  ridge,  is  remarkable  as  showing 
W  little  modification  of  glacial  form  may  be  produced  under 
coring  circumstances  by  submergence  beneath  the  sea.  The 
iring  of  this  esker  on  the  late  geologic  hif?tory  of  the  Mooers 
la  is  so  close  that  the  following  notice  of  the  deposit  is  here 
erted. 

Ingraham  esker 

rhis  esker  appears  first  to  have  btn^n  recognized  by  Dr  Gilbert, 

0  mentions  it  in  his  unpublished  notes  on  tin's  region.  The 
[age  of  Ingraham  is  strung  along  the  eastern  sIoi>e  of  the  ridge 

1  sii^ests  the  name  here  given.  The  accompanying  map 
•  4],  with  contours  drawn  by  E.  C.  Barnard  of  the  United 
ttes  Geological  Survey,  gives  a  good  idea  of  the  course  and 
dtion  of  the  esker. 

t  is  to  be  noted  that  its  course  is  southerly  in  compliance  with 
direction  of  ice  movement  in  this  part  of  the  Ohamplain  val- 

.    The  short  interruptions  through  which  the  several  small 

earns  pass  are  presumably  original,  low  plncos  in  the  ridge. 

M  in  the  case  of  the  Litlle  Chnzy  river,  it  is  not  probable  that 
ridge  at  the  point  where  it  is  crossed  bv  that  stream  was 

[Inally  much  higher  than  it  now  is,  else  the  stream  would  have 
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boon  diverted  to  the  south  along  the  coarse  of  Riley  brook  and  so 
e»(Mi)ed  to  the  sea  or  Lake  Cham  plain.  Such  notches  are  normal 
features  in  many  eskers  where  no  streams  occur.  The  maiiced 
crease  on  either  side  of  the  esker  is  quite  characteristic  and  sug- 
gests that,  as  has  been  noted  of  some  eskers  in  the  upper  Missis- 
sippi valley,  the  glacial  stream  occupied  the  bed  of  an  older  valley. 
The  esker  ends  rather  abruptly  south  of  Ingraham  and  affords 
no  evidence  of  having  been  the  path  of  a  stream  connecting 
dii*ectly  with  a  frontal  outwash  jilain  or  esker  fan. 

I  have  examined  the  major  portion  of  the  length  of  the  esker 
in  the  search  for  shore  lines.  Dr  Gilbert  first  noted  slight  traces 
of  a  beach  near  Ingraham.  Both  the  esker  and  the  adjacent 
swampy  depressions  unfilled  by  marine  or  lake  deposits  show  that 
this  belt,  which  lies  from  3  to  5  miles  distant  from  the  beaches 
at  the  base  of  the  adjacent  high  ground  on  the  west,  received  very 
little  sediment  during  the  sojourn  of  the  sea  over  this  field  and 
thus  is  in  sliarp  contrast  with  the  deposits  of  marine  sands  and 
clays  which  occur  along  the  lake  shore.  Below  Ingraham  the  base 
of  tli(»  ('sk(M*  is  contoiiivd  by  the  140  foot  line;  near  its  northern 
ond  by  (he  200  foot  line.  The  ridgo  itself  seldom  if  ever  rises 
more  tlian  iO  feet  above  the  adjacent  low  ground. 

Deltas  contemporaneous  with  ice  fronts 

Two  (•lass<*s  of  dolta.s  of  j^ravel  sind  sand  may  arise  along  the 
mari^in  of  an  ice  shoot.  First,  those  produced  by  the  outwash  of 
sodiniont  from  the  ico  by  the  discharge  of  its  drainage;  and, 
second,  thos(»  deposits  w]ii<h  are  laid  down  by  streams  flowing 
toward  \\\o  ice  marj^in  from  the  oi^en  country  which  it  has  perhaps 
just  vacalod.  Deltas  of  tins  lattcM'  class  may  form  terraces  banked 
lip  a^^iinst  the  1(0  margin,  or,  where  temporary  lakes  form  along 
that  iiiar«'iii,  the  delta  may  take  on  its  typical  form  and  structure 
and  not  be  distin^nishahle  in  itself  from  a  delta  built  in  any 
ordinary  noii'rlacinl  body  of  water.  All  the  principal  streams  in 
this  area  exliihit  oe<asi<mal  deltas  of  gravel  and  sand,  the  upper 
ones  of  which  are  prol>al>Iy  to  l>e  regarded  as  contemporaneons 
with  the  retrc^atin*;:  iee  sheet. 
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Alder  Bend  deposit 

Along  the  banks  of  the  Big  Chazy  river,  from  half  a  mile  to  a 
mile  above  Alder  Bend,  there  is  a  deposit  of  gravel  and  sand 
mainly  developed  on  the  western  bank  of  the  stream.  This  ap- 
pears to  have  been  made  in  a  temporary  lake  whose  surface 
approximately  coincided  with  the  1080  foot  contour  line,  but  no 
other  evidence  demanding  such  a  lake  for  its  explanation  has 
been  observed. 

Deer  brook  deposit 

On  the  north  bninch  of  the  Big  Chazy  river  northwest  of  Irona, 
there  is  a  noticeable  area  of  sands  often  fine,  which  in  evidently 
the  remains  of  a  delta  made  on  that  stream.  The  deposit  has 
»utTered  some  dissection.  The  tops  of  the  remnants  lie  between 
the  COO  foot  and  700  foot  contour  lines  and  indicate  a  local  water 
level  somewhere  between  these  bights.  No  definite  margin  was 
detected  in  this  deposit  to  Indicate  whether  it  was  built  up  against 
the  ice  margin  or  under  the  free  conditions  of  open  water.  The 
fineness  of  the  sand  toward  the  eastern  extension  of  the  deposit 
favors  the  latter  supposition. 

Altoiia  deposit 

A  smaller  delta  than  the  preceding  constitutes  tlie  fiat  ground 
(m  whirh  a  good  part  of  the  village  of  Altoua  is  built.  This 
dej>osit  is  dcn-idedly  gravelly  south  of  the  railroad.  Just  north 
of  the  railroad  and  west  of  the  station,  there  is  a  deposit  of  fine 
siind,  probably  the  lobate,  fnje  margin  of  the  delta.  All  the  cir- 
cumstam-es  here  jwint  to  the  building  of  the  deposit  in  a  body 
of  water  whosti  level  <*orivsiK>nded  with  the  tI40  foot  contour  line, 
traces  of  which  in  the  form  of  l)eaches  occur  to  the  east  of  Altona 
village.  It  is  probable  that  the  delta  above  described  on  the  north 
branch  of  the  Big  (/hazy  was  deixraited  earli(»r  than  this  one  in 
a  higher  water  stage.  The  Altoua  delta  appears  to  have  l)een 
built  by  the  Big  (.'hazy  before  it  had  excavated  its  present  course 
to  the  east  of  the  village. 

Deposits  of  gravel  and  siind  in  the  form  of  deltas  oc<ur  at  lower 
levels,  but  they  are  so  cl(»arly  associated  with  the  marine  invasion 
of  the  district  that  reference  to  them  is  deferred  to  a  later  page. 
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Spillways  and  the  flat  rooks 

The  most  singular  feature  of  the  surface  in  the  towns  of 
Altona  and  Mooers  is  the  occurrence  of  large  tracts  of  the 
Potsdam  sandstone,  exceeding  12  square  miles  in  area,  barren 
of  glacial  drift.  These  bare  ai'eas  are  not  entirely  valueless, 
for  the  reason  that  in  the  proper  seasons  a  large  yield  of  huckle- 
berries is  obtained  from  these  tracts.  In  the  year  1902,  f400() 
worth  of  this  fruit  was  sold  by  one  concern  alone  from  gather- 
ings on  the  Flat  Bock  southeast  of  Altona. 

The  Altona  Flat  Rock  is  the  largest  of  these  barren  tracts. 
Two  very  small  and  probably  originally  continuous  bare  areas 
known  as  Moose  and  Jericho  ix)ck  occur  at  an  elevation  of  about 
1500  feet  on  the  hillside  southwest  of  Jericho.  Southwest  of 
Cannon  Corners,  extending  on  the  unmapped  area  west  of  this 
sheet  for  the  distance  of  about  a  mile  and  a  half  to  the  south,  is 
Blackman's  rock.  Northwest  of  Cannon  Corners  and  beyond 
the  limits  of  the  map  is  another  tract  known  as  Stafford's  rock, 
north  of  which  along  the  international  boundary  line  is  another 
area  luarginal  to  and  extending  west  from  '"  the  Gulf,''  au 
al>audoDed  river  gorge  and  waterfall  [see  pi.  5]. 

Between  JSciota  and  West  Chazy,  at  elevations  ranging  from 
'2{){)  iVet  lo  300  feet  above  the  sea,  are  small  but  noticeable  aieaa 
ul  I  lie  rutsdaiii  saiidhHoiie,  from  a  quarter  of  a  mile  to  half  a  mile 
across,  bare  of  drill.  The  latter  occur  in  the  zone  of  wave 
aitioii  l\)llo\\iiig  the  di«apiK3a ranee  of  the  ice,  the  drift  is  not 
very  thick  about  their  margins,  and  their  occurrence  does  not 
apiK^ar  lo  demand  a  sperial  explauatiou.  It  is  differeut,  how- 
ever, wiih  \\w  lar«:er  areas  lying  ahove  the  600  foot  but  mainly 
heiween  ilu^  TOO  fool  and  1)00  tool  contour  lines;  a  system  of 
bared  rock  surfaces  wiiich  extends  with  slight  interruption 
from  the  Cana<lian  border  on  the  norlh  across  the  present  lines 
of  drainage  around  Ihe  norihern  slo|:<'  of  the  Daunemora  massif 
to  the  head  waters  of  the  Litlle  Chazy  river.  With  this  system 
''the  Gulf"  on  the  l)oundarv  line  near  Covev  hill  is  intimately 
connected. 

To  I>r  Gilbert  belongs  tlie  entire  credit  not  only  of  looking 
for  and  finding  these  features,  but  also  of  having  explained  them. 
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The  explanation  depends  on  a  simple  consequence  of  the  retreat 
of  the  ice  sheet  from  high  ground  sloping  toward  its  front.  In 
the  larger  valleys  blocked  by  the  ice  margin,  contemporaneous 
glacial  lakes  will  result.  These  lakes  will  have  their  outflow 
along  the  lowest  point  in  their  borders;  thus  the  discharge  may 
take  place  across  the  divide  at  the  head  of  a  valley,  the  usual  con- 
dition; or  it  may  take  place  along  the  ice  front;  or  it  may  cut  into 
a  ridge  which  separates  this  valley  from  the  next  one.  Where 
the  land  is  relatively  smooth,  the  drainage  from  the  ice  or  that 
flowing  toward  the  ice  may  be  compelled  to  flow  for  miles  along 
the  front  before  discharging  into  the  open  country  or  a  static  body 
of  water.  All  of  these  discharge  ways  along  the  ice  front  are 
denominated  spillways  by  Dr  Gilbert. 

JericJu)  spillway 
The  fii*st  signs  of  a  spillway  in  this  district  appear  in  Moose 
and  Jericho  rock,  above  mentioned,  on  the  northern  slope  of 
Dannemora  mountain  at  an  elevation  of  about  1500  feet.  When 
the  ice  sheet  had  disappeared  from  the  cresit  of  this  massif,  its 
front,  probably  extending  northwest  and  southeast  at  right 
angles  to  the  general  line  of  motion,  would  have  allowed  the  dis- 
charge of  the  waters  confined  along  the  northern  slope  of  the 
mountain  through  the  pass  of  Stillwater  brook.  The  scouring  of 
the  rocks  would  thus  be  accomplished. 

Oreat  Flat  Rock  system 

That  the  flat  rock  areas  extending  from  Altona  to  "  the  Gulf '' 
at  Covey  hill  in  Canada  belong  to  a  single  great  stage,  is  shown 
by  their  approximate  agreement  in  range  of  altitude  between 
620  feet  and  920  feet,  their  alinement  along  the  same  general 
slope,  and  by  their  approximate  continuity. 

Though  the  accompanying  map  slunvs  coiisiderable  intervals  of 
till-covered  rock  between  the  several  bare  ro<k  tracts  within  the 
area,  it  is  probable  that  a  diffei'cnt  mapping  would  somewhat  ex- 
tend the  area  assigned  to  the  water-swei>t  nM-ks.  15etween  the  Big 
Chazy  south  of  Altona  and  the  vicinity  of  Irona  the  original  area 
of  bared  rock  is  undoubtedly  iiuuh  gi-eater  than  is  rei)resented 
on  the  map.  The  district  has  been  overgix>wn  by  forests  and 
covered   with   vegetal   debris.     Here   and   there   are   certainly 
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clumpfi  of  till  or  rudely  assorted,  coarse  debris.  I  suspect  also 
that  west  of  Irona,  toward  the  western  iiiarfpn  of  the  quiidrangle, 
what  I  have  inap|KHl  as  ice-laid  drift  luay  in  I'ealitj'  be  in  some 
part  torrent-uiade  debris;  nevertheless,  I  was  not  able  to  come 
to  such  a  decision  regai'ding  it  at  the  time  of  going  over  it. 

In  the  accompanying  sketch  map  [pi.  5]  I  have  attempted  to 
show  the  fullest  extension  of  the  flat  rock  ai'eas  from  Altona  to 
those  on  the  northwest. 

Altona  Flat  Rock.  This  is  the  hirgest  of  these  spillways  in  the 
district.  It  is  at  least  5  miles  in  length  and  varies  from  1  to  2 
mili*s  in  width.    A  nunilxT  of  its  features  ai-e  worthy  of  note. 

Cold  brook,  one  of  the  head  streams  of  the  Little  Chazy  river, 
flows  southeastward  along  the  strike  of  the  Potsdam  (Sara- 
togan)  sandstone  in  a  depression  about  100  feet  in  depth. 

The  southern  and  higher  margin  of  the  stripped  aiva  is 
roiiji:liIy  d(»termined  by  the  IKM)  foot  contour  line.  Its  lower 
inarj^in  on  the  north  and  east  is  iKMinded  by  a  lieachlike  dejiosit 
of  waterwoin  cobbles  at  about  680  fet^t.  For  about  a  mile  alouj: 
this  ]M)i(ler  the  Iwire  rock  desiH.*nds  to  a  lower  level  (VhM)  f(H»t). 
On  the  s(nitheiist(»rn  (»xtr(Mnity  of  this  nuirj!:in  the  baiv  U^lges  of 
"  riiu*  ri<lge"  ar(»  (extended  southward  by  a  bouldery  moraine  whirh 
1  lijive  tnlied  t'ob])l(»st()ne  hill.  The  wave-washed  slopes  of  a  por 
lion  of  this  inoraiiie  are  (*videnllv  latter  than  the  moraine,  whirh 

« 

imisi  have  Ikvii  constructed  when  the  ice  sheet  lay  against  the 
iinrtliern  and  lower  niar^iin  of  (he  strip|K*d  belt. 

The  surface  nf  I  lie  Hat  rock  bears  a  few  isolated  patches  of 
what  ajijicars  to  Im'  till,  icMimants  of  the  deposit  which  was  laid 
on  l>y  the  ic<*  sheet  diirin*^  its  occupation  of  the  belt.  Two  of 
these  ]>atclies  of  cons]>icnous  extent  are  shown  on  the  maj). 
The  iMMilders  in  tln^se  deposits  an*  largely  of  the  local  ro(*k,  and 
nianv  are  well  rounded,  and  it  is  possible  that  the  deiK>sits,  as 
Dr  <lilbert  has  sn'ziiested  lo  nie.  are  of  torivnt  origin  even  whei*e 
the  i-oeks  aie  decidedly  an^itilar.  Loose,  frost-riven  blocks  of  the 
sandstone  and  tin*  |>ebbl(»s  and  sands  derived  from  the  secular 
weatherin^^  of  the  Potsdam  an*  tin*  sole  stirtieial  rock  debris  over 
most  of  the  tlat  rock  area  |  pi.  ti]. 

Thei-e  are  several  noticeable  rock  cuts  which  indicate  the 
action  of  |>owerful  streams  caj^able  of  removing  blocks  of  the 
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Sketch  map  of  the  SpillwayR,  from  the  Canada  line  to  the  Little  Chazy 

river,  on  and  west'  of  the  Mooers  quadrangle 
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rock  afi  fast  as  they  were  loosened.  Such  excavations  as  "  Pox- 
house  gully,"  "  Rattlesnake  den,"  and  "  Jjeadmine  gully  "  near 
Altona,  if  not  existent  previous  to  the  time  of  the  stripping, 
would  seem  to  owe  their  origin  to  streams  flowing  down  the 
natural  slope  of  the  rocks  rather  than  to  glacial  torrents. 

At  the  southeastern  end  of  the  area,  about  a  mile  northeast 
of  Robinson,  there  is  a  deep  trench  not  shown  by  the  contours 
of  the  map.  This  trench  extends  partly  through  the  till-covered 
rocks  about  the  southern  margin  and  in  places  is  as  much  as  50 
feet  deep.  At  the  time  of  my  visit  in  1902,  there  was  a  small 
stagnant  lakelet  held  in  by  driftwood  near  the  eastern  part  of 
the  channel.  Westward  the  channel  passes  into  a  partly  drift- 
ttlled  vale  with  kamelike  habit,  suggesting  the  presence  of  the 
ice  sheet  during  the  cutting  of  (he  gorge.  It  is  probable  that  the 
channel  \b  due  to  the  escape  of  waters  from  the  head  of  Robinson 
brook  at  a.time  when  the  ice  front  was  passing  away  from  the 
vicinity.  That  the  channel  represents  glucial  drainage  rather 
than  natural  stream  work  is  shown  by  the  manner  in  which  it 
cuts  across  the  low  spur  of  the  sandstone  shown  by  the  nortii- 
ward  loop  in  the  900  foot  line  on  the  map. 

A  more  pronounced  channel  with  a  remarkable  pool  is  found 
at  Dead  sea.  This  lakelet  is  apparently  one  of  the  group  of 
abandoned  waterfall  pools,  for  the  reason  that  no  permanent 
stream  capable  of  making  so  large  an  excavation  now  traverses 
the  area  [pi.  7-10].  The  waters  which  produced  the  Dead  sea 
rock  basin  evidently  flowed  eastward;  the  same  is  true  of  those 
which  produced  the  channel  near  Robinson.  All  the  ascertained 
phenomena  from  this  district  bearing  on  direction  of  water 
movement  show  that  it  ran  eastward  across  the  col  at  "the 
(lulf*  south  of  Covey  hill;  southward  alonj;  Stall'ord's  and 
Blackman's  rocks;  thence  southeastward  past  Iroiia  and  over 
tiie  Altona  Flat  Rock  district. 

In  the  case  of  the  Altona  Flat  Koek  tract,  ii  is  (o  be  noted  that 
bared  ledges  begin  on  the  west  at  a  point  where  the  retreating 
front  of  the  ice  sheet  might  have  diverted  the  Big  (-hazy  river 
to  the  eastward  along  the  ice  margin;  and,  whether  or  no  waters 
came  along  from  the  west,  including  those  of  the  north  branch 
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of  this  river,  some  scouring  of  the  drift  would  thus  have  been 
accomplished. 

The  mere  breadth  of  Ihe  Flat  Kock  aiHja  might  be  explained  by 
the  gradual  stripping  of  the  drift  along  the  receding  ice  front, 
without  making  it  necessary  to  suppose  that  this  belt  was  at 
any  oue  time  entirely  covered  by  a  torrent.  The  bare  surface 
of  Pine  ridge,  north  of  the  deep  vale  of  Oold  brook,  however, 
makes  it  difficult  to  see  how  a  stream  of  small  width  as  com- 
pai'ed  with  the  breadth  of  the  stripped  belt  could  have  followed 
the  retreating  ice  front  to  the  north  of  this  depression.  A 
broad  and  powerful  torrent  of  waters  comparable  to  that  which 
must  be  evoked  for  the  work  done  at  "the  Golf"  could  reason- 
ably be  supi>oseii  to  have  filled  this  depression  and  scoured  the 
rocks  on  either  side.  While  some  of  the  phenomena  are  ex- 
plicable* on  the  hypothesis  of  a  continual  shifting  of  a'  small 
stream,  there  an?  still  other  considerations  which  appear  to 
demand  a  broad  and  powerful  torrent  flowing  over  the  district. 
Thus,  in  the  case  of  the  Dead  Sea  basin,  its  rejiorted  depth  of  from 
42  to  00  feet  appears  to  be  gi^eater  than  can  be  expected  for  the 
work  of  so  sU^^ht  a  fall  as  the  rock  clilf  [see  pi.  8]  at  its  head 
would  iiidicnU'  if  the  sticain  were  a  small  one;  but  it  is  quite  von- 
(civiibic  Hint  II  Iii'Mvv  torrent  nii*j:ht  have  produced  the  results. 

The  loration  aud  vertical  distribution  of  beaches  about  the 
southeastern  viul  of  the  Flat  lU)ck  ai'ea  and  for  a  considerable 
distau((^  alont::  its  northern  margin  show  that  the  torrential 
waters  whirh  ]>r(Mlue(Hl  this  field  of  bare  ledges  discharged 
into  a  standin*^  body  of  water  along  the  course  of  the  Lit- 
tle ('hazy  from  o  to  1  miles  west  of  West  Chazy  at  an  eleva- 
tion at  h'ast  tlOO  feet  above  the  present  sea  level.  The  dis- 
jjosition  of  the  eobbles,  {jcravel,  sand  and  clay  which  must  have 
resulird  from  the  stripping  of  such  large  tracts  of  drift  is  not 
altogether  satisfactorily  aet-ounted  for.  It  will  be  noted  on  the 
u\i\\)  I  j>l.  HtJJ  that  the  luarine-uiodified  drift  south  and  west  of  West 
(Miazy  must  be  relatively  thicker  than  is  this  group  of  material 
north  of  that  villag(\  for  there  are  no  outcrops  of  the  bed  rock 
observ<'d  in  this  survey  in  this  southern  belt  between  the  300 
f(Kd  and  tlie  7t>0  foot  lines.  Heavy  bars  and  ridges  of  waterwom 
drift  there  occur,  and  th(^  unusually  thick  de])osits  are  probably  to 
be  attributed  ju-iniarily  to  the  wash  frcun  the  flat  rock  districts. 
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A  full  and  satisfactory  account  of  this  series  of  spillways  can 
hardly  be  presented  till  the  region  on  the  west  of  the  Mooers  quad- 
rangle has  been  mapped.  The  outlines  of  these  bare  areas  shown 
on  the  sketch  map  [pi.  5]  are  mere  approximations  obtained  from 
a  single  traverse  of  the  area  between  the  north  branch  of  the  Big 
Chazy  and  "  the  Gulf." 

Blackman's  rock.  Half  a  mile  southwest  from  Cannon  Corniers 
there  begins  a  bared  strip  of  the  Potsdam  sands^toue  which 
stretches  southward  nearly  to  the  north  branch  of  the  Big 
Chazy  river.  Only  the  northeasternmost  extension  of  this  spill- 
way appears  on  the  Mooers  quadrangle.  This  spillway  stands 
at  an  elevation  of  about  800  feet. 

Stafford's  rock.  This  stripped  area  lies  wholly  west  of  the 
Mooers  quadrangle  and  extends  from  near  the  north  bank  of  the 
English  river  toward  "  the  Gulf "  on  the  south  side  of  Covey 
hill.  It  is  reached  by  taking  the  first  left-hand  road  north  of 
Cannon  Corners,  which  may  be  followed  out  northward  to  *'the 
Gulf."  The  area  appears  to  be  separated  from  the  flat  rock  at  "the 
Gulf  "  on  the  international  boundary  by  a  torrent-washed  or  at 
least  a  bouldery  moraine. 

Armstrong's  bush  flat  rock.  The  settlement  in  the  wooded  dis- 
trict of  the  northwestern  corner  of  the  Mooers  quadrangle  is 
known  as  Armstrong's  bush.  In  the  extreme  northwest  comer 
of  the  quadrangle  and  extending  across  the  boundary  line  into 
Canada  is  a  small  stripped  area  lying  between  750  feet  and  770  feet 
elevation  and  at  the  top  of  a  low  hill.  Its  relation  to  the  other 
spillways  is  not  perfectly  clear. 

From  the  distribution  of  the  frontal  moraines  and  those  spill- 
ways, it  would  appear  that  for  some  lime  before  the  ice  sheet 
melted  away  from  the  north  slope  of  Covey  hill,  its  edge  as  an 
unbroken  wall  extended  along  the  northeastern  face  of  the  Adi- 
rondacks  between  the  680  foot  and  900  foot  contour  lines  from 
Covey  hill  southeastward  to  the  Little  Chazy  river  in  the  vicinity 
of  West  Chazy.  At  this  last  named  locality,  at  least  in  the  later 
stages  of  the  torrential  action  along  its  border,  the  ice  front 
turned  eastward  across  the  valley  of  Lake  Champlain  but  with- 
out leaving,  so  far  as  is  at  present  known,  any  definite  frontal 
deposits.    In  front  of  the  ice  over  the  southern  part  of  the       i 
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Champlain  valley  stood  a  fresh-water  lake  held  in  on  the  north 
b.y  the  ice  front. 

With  the  retreat  of  the  ice  from  the  northern  slope  of  Ck)vey 
hill,  the  waters  heretofore  pouring  along  that  front  on  the  west 
of  the  hill  and  forced,  over  the  col  into  "the  Gulf,"  b^an  to 
escape  around  the  northern  slope,  thus  leaving  "  the  Gulf  "  and 
its  waterfall  without  an  apparent  cause  for  existence.  The  pool 
at  the  ba£e  of  the  fall  remains  as  a  lakelet  fed  by  springs,  an 
"  abandoned  Niagara." 

'*  The  Gulf "  at  Covey  hill.  Mention  must  be  made  in  this  ac- 
count of  the  most  interesting  feature  connected  with  these  spill- 
ways in  the  remarkable  ravine  known  as  "  the  Gulf,-'  which 
lies  just  beyond  the  northwest  corner  of  the  Mooers  quad- 
rangle and  partly  across  tiie  international  boundary.  Its  import- 
ance dejjends  on  the  light  it  throws  on  some  of  the  problems  which 
arise  fi'om  the  occurrence  of  shore  lines  and  spillways  within  the 
limits  of  the  ^looers  quadrangle.  The  general  tojiographic  fea- 
tures of  the  vicinity  of  *'  the  (Julf  "  are  shown  on  the  accompany- 
iug  sketch  map  [pi.  11]. 

*' The  (lulf  is  quite  as  renmrkable  as  the  chasm  of  the 
Ausable.  It  appears  to  have  been  visited  by  Kbenezer  Kmmons, 
the  geologist  iu  charge  of  the  second  district,  and  is  briefly  de- 
scribed by  liiiii  in  his  ivport  on  Clinton  county  in  1842  as  being 
"  300  feel  (1ih*]>  and  alniut  IG  rods  wide."  He  mentions  the 
statenienl  that  the  small  lake  at  the  bottom  is  150  feet 
<]e(*j^,  the  accuracy  of  which  may  »till  be  doubted.  "At  the 
prcsi^'ut  time,"  lie  states,  '•  no  causes  are  in  operation  suflSciently 
powerful  to  remove  (he  broken  masses  fi'om  a  gorge  of  this  de- 
scrijitiou.  .  .  Ai  this  place  there  is  uierely  a  small  rill  disirharging 
itself  from  a  small  lake  of  dead  water,  insufficient  in  itself  to 
accomplish  auy  jMMcept ibl(»  chau'^e.  To  account  for  the  present 
couditioii  of  til  is  rock,  we  have  therefore  to  go  back  to  a  period, 
when  som(^  cun*eut  s\\(^]»t  lii rough  tliis  gorge  with  great  force  and 
power;  foi-  by  uo  other  means  could  the  materials,  which  once 
tilled  the  s]>ace  bclwec^n  tlie  ])reseut  walls  of  the  gulf,  be  re- 
luoved."^ 


KniiJi.ni'^.  KlMMKvor.    (;onI.  X.  Y.  iM  Dist.     18-12.     p.SOO-lO.    See  also  hy 
s.iiiio  iintlior.  A-ric.  X.  V.      ISlC,.     1  :  i;^3--;U. 
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This  quotation  is  given  here  for  the  reason  that  it  appears  to 
be  the  first  recognition  of  an  important  class  of  abandoned  gorges 
found  in  New  York  State  excavated  across  northward  extending 
promontories  of  rock  and  lying  so  far  above  the  present  drainage 
of  the  country  that  no  existing  stream  under  the  geographic  con- 
ditions of  the  day  could  have  performed  the  work.  Dr  Gilbert 
appears  to  have  been  the  next  geologist  to  examine  this  gulf  and 
the  first  to  understand  it :  it  was  he  who  first  called  my  attention 
to  its  existence.  His  notes  on  the  place  give  the  depth  of  the 
ravine  as  160  feet;  top  of  cliff  above  lower  lake,  805  feet  above 
sea  level ;  the  lower  lake,  645  feet  above  sea  level ;  upper  lake, 
830  feet  above  sea  level;  bluff  above  upper  lake,  870  feet  above 
sea  Wei;  swamp  at  summit,  875  feet  above  sea  level;  margin  of 
channel  opposite  swamp  on  north  side,  900  feet;  writer  level  of 
torrent  at  swamp  inferred  to  have  been  between  900  and  910  feet. 
These  are  aneroid  readings  corffpared  with  the  U.  S.  G.  S. 
measui-ement  of  the  elevation  of  Cov^y  hill  top,  which  is  given 
as  1030  feet.  No  accurate  measurements  have  yet  been  made  of 
the  depth  of  the  upper  and  lower  lakelets.  The  international 
boundary  line  crosses  the  lower  lakelet  as  shown  in  plate  11. 
The  upper  lakelet  lies  wholly  within  Canada.^ 

The  small  lakelet  at  the  foot  of  the  cliff  at  the  head  of  the  gorge 
is  clearly  a  waterfall  pool,  analogous  to  Green  lake  near  Syracuse. 
The  lower  lakelet  at  the  eastern  end  of  the  gorge,  where  the  valley 
widens  out  into  a  depression  of  more  ancient  date,  appears  to  Ik* 
due  to  the  choking  of  the  valley  at  the  eastern  end  of  the  lakelet 
as  if  a  powerful  stream  reaching  this  point  was  checked  and 
forced  to  drop  its  load.  At  the  lower  margin  of  the  upper  lakelet 
there  is  a  heap  of  angular  blocks  of  the  Potsdam  sandstone  show- 
ing the  action  of  the  turbulent  <niTents  once  active  within  the 
l>ooh 

The  rock  on  either  side  of  the  brink  of  the  gorge  and  particu- 
larly along  the  southern  side  is  stripped  bare  of  drift  and  displays 

*"nM*  Oulf"  is  most  easily  readied  from  the  south  by  drivhiia:  from 
Mooers  to  Armstronjf's  Bush  In  the  northwest  corner  of  tlie  qnndranprle, 
thence  to  Covey  HiU  postoffice  and  westward  over  the  top  of  the  hlH 
to  Mr  DonneUy's  or  farther  on  to  Mr  Sutton's  place,  from  the  latter  of 
which  a  private  road  lioads  to  the  head  of  tln^  gorge  and  the  bare  rock 
of  the  channel  above  the  abandoned  waterfall. 
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all  the  characters  of  the  so  called  Flat  rock  or  spillway  so  well 
shown  about  Altona.  On  the  west  the  old  stream  bed  springs  as 
out  of  the  air  across  the  swamp  near  the  crest  of  the  col.  Nothing 
else  than  the  front  of  the  Wisconsin  ice  sheet,  pressed  against  and 
around  the  northern  slope  of  Covey  hill  and  the  northern  flanks 
of  the  Adirondacks  to  the  westward,  could  have  held  up  to  this  ele- 
vation the  waters  which  discharged  eastward  thix)ugli  "the  Gulf" 
to  the  lower  levels  of  the  Ohamplain  valley.  The  present  investi- 
gation has  not  determined  the  precise  origin  of  these  waters — 
whether  thoy  came  from  the  ice  itself,  from  the  large  streams 
which,  descending  the  northern  slopes  of  the  Adirondacks,  dis- 
charged against  the  ice  front;  or  whether  any  part  of  the  water 
passed  along  the  front  of  the  ice  to  this  point  from  the  northeast- 
ern extension  of  some  stage  of  T^ake  Iroquois,  a  large  fresh-water 
lake  retained  over  the  site  of  present  Lake  Ontario  by  the  western 
extension  of  the  same  ice  dam  which  is  here  invoked  for  the  anom- 
alous drainage  feature  of  "  the  Gulf." 

The  facts  at  "the  Gulf"  warrant  the  conclusion  that,  at  the 
time  the  ice  sheet  stood  along  the  boundary  so  as  to  hold  the  drain- 
age up  to  this  col,  there  was  a  free  run  off  for  the  water  from  at 
least  the  upper  lakelet  at  an  elevation  as  great  as  830  feet  above 
the  i>resfTit  sea  level.  This,  as  will  be  shown  later,  precludes  the 
idea  of  a  glacial  lake  existing  above  this  level  at  this  particular 
time  over  the  Cliamy>lain  valley.  The  same  remark  holds  true  for 
the  bottom  of  the  gorge  at  the  lower  lakelet:  while  the  water  still 
flowed  tlironixli  tliis  gorge  at  the  latest  stage  a  glacial  lake  could 
hardly  Iiave  existed  to  the  south  and  east  at  a  higher  level  than 
the  01.";  fool  level.  \S^rr  p.  41  for  further  bearing  of  facts  at 
rov(»y  hill  on  water  levels] 

"The  Oiilf'^  is  a  witness  also  against  the  presence  of  the  sea 
within  the  range  of  its  elevation  and  shows  that  the  deltas  and 
shore  lines  within  these  levels  southward  along  the  slopes  of  the 
Adirondacks  are  not  of  marine  origin. 

Small  rock  exposures 

The  small  rock  exposures  shown  on  the  map — care  has  been 
taken  to  show  all  that  were  o])serve<l  fall  into  two  groups,  arti- 
ficial and  natural  exposun^s.     The  artificial  exposures  are  in  this 
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district  almost  entirely  in  road  and  railway  cuttings,  but  many 
along  these  lines  of  travel  are  also  natural  exposures,  particularly 
in  the  zone  of  wave  action. 

The  natural  exposures  are  mainly  due  to  the  sweeping  away  of 
the  drift  and  beach  materials  along  the  beds  and  banks  of  streams, 
and  in  the  low  grounds  from  elevations  of  600  feet  downward,  to 
the  scouring  action  of  waves.  Their  distribution  serves  to  show 
that  over  most  of  the  area  the  covering  of  glacial  deposits  and  the 
wave-modified  drift  dc^'ived  from  them  are  on  the  whole  thin. 
Where  these  small  exposures  are  crowded,  the  suificial  deposits 
are  thinner  than  in  regions  where  the  outcroi>s  are  widely 
scattered. 

LATE  AKD  POST-WISCONSIN  LAKE  AND  MARINE  DEPOSITS 

The  complicated  course  of  events  attending  the  disappearance 
of  the  ice  sheet  from  the  northern  slope  of  the  Adirondacks  can 
perhaps  be  understood  if  it  is  remembered  that,  while  the  tor- 
rents which  produced  the  spillways  were  discharging  along  tin* 
ice  front  over  the  district  from  the  south  side  of  Covey  hill  to 
the  Little  Chazy,  the  ice  sheet  was  gradually  receding  from  this 
position,  that  over  the  site  of  T^ake  Champlain  a  glacial  lake 
was  expanding  northward  foot  by  foot  with  the  recession  of 
the  ice  front,  and  that  standing  water  crept  in  between  the  ice 
front  and  the  eastern  margin  of  the  flat  rock  areas.  As  the 
ice  still  further  withdrew,  an  open  lake  existed  for  a  time  with 
an  ice  barrier  for  its  northern  shore,  stretching  in  an  ill  definiMl 
line  from  Covey  hill  to  the  northern  versant  of  the  Green  moun 
tains.  It  was  still  the  Wisconsin  glacial  epoch.  The  ice  next 
disappeared  from  the  entrance  to  Lake  Chami)lain,  and  the  sea 
came  in  and  began  a  new  series  of  processes.  The  Wisconsin 
epoch  locally  had  closed,  and  a  new  epoch  with  essentially  non- 
glacial  processes  of  change  had  been  introduced.  This  epoch 
is  the  only  true  "  Champlain  "  epoch  of  the  Pleistocene  porind. 
The  sea  did  not  apparently  stand  as  high  against  the  land  as 
did  the  earlier  lake  shores.  The  beaches  of  both  series  are 
preserved  on  the  Mooers  quadrangle,  and  it  is  difficult  to  dis- 
tinguish between  them  as  one  traverses  the  wave-modified  belt 
from  the  lowlands  near  Tjake  Champlain  to  the  upper  limit  of 
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beach  ridges  at  the  eastern  maTgin  of  the  bared  rock  areas 
denominated  spillways. 

In  the  low  grounds  there  are  other  deposits — beds  of  gravel 
sand,  and  clay  sometimes  in  the  form  of  deltas^  often  occur- 
ing  as  flats.  Marine  fossils  occur  well  up  toward  350  feet  in 
the  area  from  Plattsburg  northward  and  shells  afford  decisive 
evidence  of  marine  submergence  up  to  340  feet  near  Mooers. 

In  general,  the  glacial  deposits  which  have  been  worked  over 
by  waves  occur  in  three  fairly  well  defined  belts  or  zones,  viz: 

1  A  cobbly  beach  zone,  several  miles  in  width  and  ranging 
from  an  elevation  of  over  700  feet  on  the  north  to  640  feet  on 
the  south  and  thence  down  to  about  250  feet. 

2  A  sandy  zone  looping  up  into  the  area  of  the  first  zone  but 
lying  mainly  lower  and  somewhat  farther  east;  and  often  char- 
acterized  by  glacial  erratics  of  small  size  not  definitely  arranged 
by  wave  action. 

3  Nearer  the  shore  of  Lake  ("hamplain  a  clay  zone  more  or 
less  overlapi)ed  by  the  eastward  extension  of  the  sand  zone. 
This  clny  zone  Won  ahuost  altogether  to  the  east  of  the  Mooers 
(Hi;ulrjni<rle.  Init  ramiticatious  of  it  extend  up  the  valleys  of  the 
riv(Ms  as  lii«i:li  as  tlie  2^0  foot  level  as  near  Mooers. 

Shore  lines  of  the  area 

The  area  ( ovcred  by  this  atlas  sheet  displays  the  greatest 
arrav  of  ahainloiHMl  and  elevated  beaches  to  be  seen  anvwhere  on 
the  \e\v  York  side  of  tlie  Champlain  valley.  In  the  vicinity  of 
West  (Miazy,  niKiuestioiiable  wave  action  can  be  traced  up  to  an 
elevation  of  (17;")  feet  above  the  i)r(vsent  sea  level.  Along  the  inter- 
nal iimal  UonmlarN  uncpK^slionable  wave  action  can  be  trace<l 
within  the  limits  of  the  map,  from  280  feet  up  to  about  540  feet. 
Above  this  hi«;ht  in  lh(^  northwest  corner  of  the  area  in  the  dis- 
trict known  as  Armstrong's  r»nsh.  jn-obable  wave  action  ap])ears 
at  G20  feet  to  CvU)  feel,  and  again  at  720  feet  above  the  present 
sea  level. 

The  accom]>anyin<i:  map  []>1.  2(1]  shows  the  beach  ridges  where 
they  have  been  seen.  I']xccj>t  near  the  larger  streams,  where  sandy 
deltas  are  (lcv<*l(H:c(1.  the  sIojm's  iMMween  the  450  foot  contour  and 
the  3<»()  foot  line  are  thickly  heset  with  wave  marks.     The  beach 
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lines,  in  the  form  of  low  ridges,  often  crowded  closely  together, 
are  particularly  numerous  northwest  of  the  English  river  along 
the  international  boundary  between  360  feet  and  500  feet.  I 
counted  25  such  ridges  between  the  365  foot  and  the  450  foot  con- 
tour lines.  From  Bullis  brook  south  of  Mooers  to  the  southern 
limits  of  the  sheet,  the  surface  is  ribbed  with  beaches  almost 
everywhere  apparent,  from  500  feet  down  to  320.  Iligher  wave 
marks  also  occur  in  this  part  of  the  sheet.  Lower  wave  marks 
are  seen  on  the  Rouse  Point  quadrangle  to  the  east. 

The  location  of  the  numerous  beaches  shown  on  the  map  and 
their  position  with  refei'ence  to  the  contour  lines  were  deter- 
mined by  eye  estimates  in  traversing  the  areas  where  they  occur. 
Any  single  beach  ridge  can  seldom  be  traced  satisfactorily  for  any 
distance;  it  may  fade  away,  merge  into  other  lines,  or  become  lost 
in  second  growth  timber,  where  its  slight  relief,  added  to  the  other 
difficulties  named,  would  nmke  the  detailed  mapping  of  the  many 
similar  beaches  on  this  area  hardly  worth  the  expenditure  of  time 
and  money.  I  have  reason  to  believe  that  many  of  the  short  beach 
lines  shown  on  the  map  are  really  more  extended.  Careful  leveling 
would  also,  I  believe,  show  a  greater  divergence  between  the  beach 
lines  and  the  contour  lines.  It  is  to  be  presumed  that  the  con- 
tour lines  are  correctly  drawn.  It  is  noticeable  however  that 
they  are  drawn  to  follow  the  prominent  beach  lines;  but  the  evi- 
dent decline  of  the  principal  wave  zone  from  north  to  south  ap- 
pears to  indicate' very  clearly  that  the  beach  lines  are  uot  level 
lines,  yet  no  beach  as  before  noted  proved  sufficiently  distinct 
and  continuous  to  make  the  test  of  walking  one  out  across  the 
area  available  for  determining  the  degree  of  tilting. 

The  principal  object  of  the  study  and  mapping  of  the  beaches 
has  been  to  determine  if  possible  the  upper  marine  limit  in  this 
field,  and  the  question  at  once  arose  whether  all  the  beaches  were 
marine  or  whether  some  of  the  higher  ones  were  formed  in  a 
fresh-water  lake  in  front  of  the  retreating  ice  sheet.  It  has  been 
seen  how  **  the  Gulf  "  would  place  the  marine  limit  below  045  feet 
of  elevation. 

The  lower  beaches  up  to  at  least  310  feet  above  the  present  sea 
level  are  shown  to  have  been  made  by  the  sea  by  the  existence  of 
marine  shells  in  the  contemporaneous  deposits.    There  appear  to 
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be  no  characteristics  by  which  murine  beaches  as  such  can  be  dis- 
criminated from  hike  beaches.  As  will  be  shown  in  mor^  detail 
in  a  report  now  in  preparation  on  the  whole  question  of  the 
marine  invasion  in  the  Chainplain  and  Hudson  valleys,  certain 
reasonable  assumptions  may  be  made  with  regard  to  the  distri- 
bution of  beaches,  by  means  of  which,  when  the  expectations  are 
met,  the  marine  beaches  in  this  area  above  the  fossil  shells  and 
below  the  level  of  the  Gulf  may  be  distinguished  from  those 

• 

made  in  glacial  dammed  lakes.  In  the  first  place,  elevated 
marine  beaches  may  be  expected  to  be  traceable  with  more  or  less 
continuity  throughout  the  entire  borders  of  low  ground  to  which 
the  sea  must  have  had  accests;  the  beaches  may  be  expected  to 
succeed  each  other  at  any  given  place  without  very  noticeable 
breaks  in  the  vertical  succession,  as  a  consequence  of  the  rather 
uniform  nature  of  the  elevation  of  the  land  above  the  sea.  Glacial 
lake  beaches,  on  the  contrary,  would  be  expected  to  end  where 
they  met  the  ice  front,  they  should  not  therefore  be  continuous 
where  sea  beaches  would  be  continuous;  the  sudden  lowering  of  a 
glacial  lake  by  the  uncovering  of  a  new  outlet  would  cause  notice- 
able intcrviiJs  in  the  veriical  succession  of  these  beaches;  and  piir- 
tieiilarlv  iiiight  an  interval  l>e  expected  betw^een  the  lowejst  lake 
bcauli  level  aiMl  the  upier  iiiariue  limit. 

There  are  other  minor  ditlerences  with  regard  to  the  develo^i 
men  I  of  lake  and  marine  beaches  which  may  be  expected  in  the 
('liam]>lain  (li.sirlrt.  In  the  making  of  marine  beaches,  the 
strength  of  ihe  wave  action  al  any  place  depends  in  part  on  its 
exposnre,  and  that  on  (he  fetch  of  the  winds  across  the  water 
body.  \\  here  the  top()<::raphy  and  materials  to  be  wrought  by 
the  waves  are  essentially  the  same  from  higher  to  lower  levels 
in  a  ^^iven  portion  of  the  area  traversed  by  the  regression  of  the 
soa,  a  like  strcn^lh  of  beachrs  is  to  be  expected. 

In  the  ease  of  de<'p  waiers  alon^  an  ice  front,  the  heaviest 
wave  aelion  ma\  be  (^\iie(ie<l  lo  oeeiir  independently  of  the  con- 
ditions which  (Mnitrol  normal  marine  waves.  It  will  take  place 
at  or  nc^ar  the  junction  of  the  shore  line  with  the  ice  front;  for 
thei-e  the  cahin<i'  of  the  ice  front  in  thc^  production  of  icebergs 
will  Set  u\>  heavy  waxes,  the  force  and  din^'tion  of  whose  action 
will  be  inde])endent  of  the  ]»revalent  winds  and  the  more  remote 
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geographic  conditions  of  the  lake  or  fiord  seemingly  protected 
coasts  are  thus  rapidly  waveworn,  an  observution  which  Dr 
Gilbert  pei'Spnally  communicated  to  me  from  his  experience  in 
Alaska.  In  a  glacial  lake  such  wave-made  beaches  would  fre- 
quently occur  as  worked  over  morainal  deposits  recently  aban- 
doned by  the  retreat  of  the  ice  sheet.  Such  wave  action  would 
cast  up  materials  higher  than  waves  would  reach  along  the 
shores  removed  from  the  ice  front. 

The  magnitude  and  power  of  berg-made  waves  in  situations 
where  wind-made  waves  can  hardly  reach  any  considerable  size, 
has  been  vividly  described  by  Dr  Isaac  L.  Hayes^  from  personal 
experience  in  the  Sermitsialik  fiord  on  the  west  coast  of  Green- 
land in  the  voyage  of  the  steamer  Panther,  The  calving  of  the 
front  of  the  glacier  which  enters  the  sea  in  this  fiord  produced 
a  wave  of  vast  proj>ortions.  **  The  wave,"  states  Hayes,  "  occa- 
sioned by  an  earthquake  only  can  be  compared  with  it  in  mag- 
nitude and  force.  .  .  Waves  of  considerable  though  not* 
dangerous  magnitude  followed,  and  it  was  quite  half  an  hour 
before  the  waters  were  at  rest." 

Upper  limit  of  beaches 

The  upper  limit  of  beaches  or  to  be  more  concise  the  ui)per 
limit  of  wave  action  on  the  Mooers  quadrangle  appears  to  b*- 
found  in  the  northwest  corner  of  the  area  at  720  feet  according 
to  the  local  contour  of  the  map,  but  west  of  the  area  mapped  a 
iwssible  higher  deposit  occurs  at  the  corner  of  the  road  to 
Cove}'  Hill  postoffice.  This  720  foot  deposit  is  a  eoai-se  cobble- 
stone bar  ending  on  the  south  with  a  spitlike  hook  just  north 
of  Kellas  brook.  Beachlike  ridges  also  occur  to  the  south 
along  the  road  at  720  and  725  feet,  and  again  at  Cannon  Corners 
on  either  side  of  the  English  river  as  shown  on  the  map.  Pos- 
sible wave  marks  occur  on  the  south  of  the  English  river  a.s 
high  as  750  feet  according  to  the  contours  of  the  map.  Still 
farther  south  along  the  western  border  of  the  (luadrangle  and 
north  of  Deer  pond,  what  apin^ars  to  b<?  weak  wave  action  is 
indicated  by  the  configuration  of  the  ground  and  rounded  gravel 
at  about  705  feet.     On  the  hillsid<^  west  of  this  localitv  water- 


^Elayea,    Isaac  L.     A    Visit    to    a   (iroouland    Glacier.      Harper's   New 
Monthly  Magazine.    January  1872.    44:212-13. 
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worn  cobbleis  form  a  steep  slope  nearly  to  the  800  foot  contour 
line  but  1  Lave  not  been  able  to  distinguish  this  deposit  frum 
waterworn  material  deposited  in  the  presence  of  the  glacier 
and  worked  over  by  it.  It  is  not  discriminated  from  the  general 
local  drift  coating  on  the  accompanying  map. 

South  of  Deer  pond  and  thence  southeastward  along  the  curv- 
ing contour  of  the  tiauks  of  the  Adirondacks  I  have  not  been  able 
to  lind  traces  of  wave  action  above  080  feet  along  the  northern 
margin  of  the  Altoua  tlat  rock  or  spillway,  above  070  to  075  feet 
in  the  region  west  of  West  Chazy,  and  above  040  feet  at  tbt* 
southern  limit  of  the  map. 

Water  may  have  stood  at  a  higher  level  with  wavea  beating 
against  the  ilat  rocks  but  these  bared  surfaces  would  have 
yielded  little  material  for  making  i^ecognizable  beaches.  The 
080  foot  level  is  very  indistinct  or  locally  wanting  along  the 
eastern  margin  of  the  Altona  flat  rock  area  in  the  southern 
part  of  i*im*  ridge  where  the  stripped  rocks  descend  to  lower 
levels  than  usual.  The  absence  of  definite  beaches  therefore 
between  Deer  pond  and  Altona  does  not  necessarily  mean  the 
absence  of  wave  action  within  the  zone  vut  which  it  might  be 
ex],H.'cte(i  il  it  is  granted  (bat  these  supposed  wave-made  deposits 
marked  a  I'uriiier  water  level  now  tilted  to  the  southward. 

The  falJiii«;  off  in  level  of  this  tracing  of  highest  beaches  is 
as  much  as  11(1  IVct  at  least  between  Cannon  Corners  and  tb<.' 
southern  niarj;in  ol  the  (juadrangle.  In  an  air  line  in  a  north- 
west and  southeast  direction  this  amounts  to  a  rise  on  the 
north  at  ilie  rale  of  about  0.5  feet  to  the  mile,  or  if  we  neglect 
any  possible  eastwest  tiliinj:.  and  compare  the  two  localities 
in  a  north  and  souili  direciion,  the  rate  of  tilting  is  about  7i 
feet  to  the  mile. 

The  rather  persistent  beach  at  the  ()80  foot  contour  on  the  north 
side  of  the  Altona  tlat  nnk  exlen<ling  in  an  east  by  south  direc- 
tion for  about  o  miles  Wcs  al  a  very  lar«^e  angle  to  the  evident  di- 
rection of  tilting  and  this  fact  will  ac(Ouut  for  the  ai^proximate 
imifornii ty  of  level  which  the  water  lines  there  show. 

These  estimates  oi"  the  degree  of  lilting  involve  the  supposition 
that  till*  liigliest  lines  are  pai'ts  of  one  water  level.  There  are 
good  reasons  foi*  thinking  this  not  the  case.     It  is  evident  that 
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they  are  the  traces  of  successive  stages  of  water  action  along  the 
border  of  the  ice.  In  a  later  part  of  this  reiK)rt  the  attempt  is 
made  to  correlate  them  with  different  levels  of  a  glacial  lake  which 
has  left  more  definite  traces  over  the  southern  border  of  the  quad- 
rangle, but  whose  tilting  does  not  exceed  4.5  feet  to  the  mile  to  the 
south.  In  fact  there  is  no  very  definite  upper  limit  to  the  signs 
of  water  action  in  this  field  and  certainly  none  that  can  be  traced 
continuously  across  the  area.  Far  above  this  field  to  the  west  as 
the  ice  withdrew  from  the  district,  streams  of  water  coursed  along 
the  ice  border,  building  stream  bars  and  plains  of  gravel  and  sand 
wherever  space  was  provided  for  temporary  lakes;  gradually  as 
the  form  of  the  ground  favored  the  process  larger  lakes  ending 
in  one  large  lake  came  into  existence  and  this  extended  north- 
ward over  the  Champlain  valley  as  the  ice  front  retreated.  With 
regard  to  the  beaches  and  signs  of  wave  action  in  the  quadrangle, 
the  following  account  groups  them  roughly  in  two  series. 

Upper  series  of  beaches 

The  upper  series  of  beaches  on  the  Mooers  (piadrangle  comprise 
those  higher  water  level  traces  of  the  area  of  which  no  satisfactory 
evidence  has  been  found  extending  l)eyond  the  limits  of  the  map 
around  the  northern  slope  of  Covey  hill  on  the  Canadian  side  of 
the  boundary  line.  These  water  levels  are  believed  to  be  mainly 
the  margins  of  successive  lower  and  lower  stages  of  a  glacial  lake 
which  gradually  extended  northward  in  the  Champlain  valley 
with  the  northward  recession  of  the  Wisconsin  ice  sheet.  The 
evidence  on  which  the  upper  beaches  are  distinguished  from  a 
lower  group  of  marine  origin  is  such  as  to  make  what  is  appar- 
ently an  arbitrary  division  of  the  benches  in  this  particular  area. 

Along  the  northei'n  edge  of  the  quadrangle  at  the  international 
boundary,  the  upper  series  as  here  defined  includes  those  traces  of 
water  action  which  appear  above  450  feet.  It  will  be  noted  by  an 
inspection  of  the  map  [pi.  2G]  on  the  ralher  s(eej>  slope  between 
the  380  and  the  520  foot  levels,  averaging  alM)iit  140  ftn^t  to  the 
mile,  the  beach  ridges  are  well  develoj»ed  and  ilowly  crowded. 
Above  538  feet  no  traces  of  Ix^aches  in  the  northc^rn  part  of  the 
map  are  Bhown  till  the  620  foot  level  is  reached,  whei-e  scanty 
evidences  of  possible  beach  action  have  been  seen  at  one  place  in 
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the  northwest  corner.  A  second  higher  interval  without  definite 
traces  appears  between  620  and  720  feet  at  the  upper  of  which 
elevations  a  beachlike  ridge  of  cobblestones  terminating  south- 
ward in  a  recurved  spit  or  hook  is  found  at  the  head  of  Kellas 
brook.  Southward  from  this  point  isolated  traces  appear  at 
mainly  higher  levels  up  to  750  feet  south  of  the  English  river 
which  are  tentativel}-  regarded  as  the  work  of  waves  rather  than 
of  running  water.  About  half  a  mile  west  of  the  Mooers  quad- 
rangle, where  the  road  south  of  the  boundary  line  turns  north- 
ward toward  Covey  Hill  postoffice,  at  an  elevation  by  the  aneroid 
of  about  820  feet,  thei'e  is  a  rei)etition  of  the  cobblestone  deposits 
at  the  720  foot  level.  These  upper  deposits  at  620,  720  and  820 
feet  along  the  international  boundary  are  not  certainly  l)eaches; 
thoy  ma}'  be  the  products  of  streams  of  water  coursing  along  the 
ice  margin  whore  it  met  the  confronting  slope  of  the  hind  at  these 
resiK^ctive  levels.  The  association  with  the  spillways  suggests  this 
i-elatioii.  Xevertholess  if  thev  are  not  true  water  levels  thev 
appear  lo  fall  in  certain  planes  of  tilted  water  levels  shown 
fai'ther  south. 

In  the  son  I  hern  part  of  the  iuvix  in  the  latitude  of  West  Chazy 
iH'aeh  pli(*ncmiena  are  nearly  continuous  from  about  (175  feet 
<l()wn  to  the  (N'lstcrn  limit  of  the  ar(»a.  Beginning  at  the  top.  the 
most  cnnsiMcuoiis  (example  is  found  at  the  locality  which  1  have 
n;ini(Ml  Cohhicsioni*  hill. 

Cobblestone  hill  beaches.  The  highest  distinct  wave  marks  in 
the  southern  half  of  the  Mooers  quadrangle  lie,  as  nearly  as  I 
hav(^  Ix'cn  abh'  to  drt ermine  by  the  aneroid  and  a  comparison  of 
\]\r  «untoure(l  map  with  the  ground,  between  the  040  foot 
line  on  (he  rxinMur  south  and  th(»  OSt)  foot  contour  line  near 
Allona.  This  line  <*{'  \\A\r  neiion  can  be  traciMl  with  some  breaks 
from  ji  jtoint  on  tlic  noiilH*rn  margin  of  the  Flat  Rocks  1  mile 
southeast  (»f  Ait(uia  aloni;  thc^  niar«;in  of  the  Flat  rock  aiea  to 
the  series  of  bcjirhes  which  f(U'ni  the  eastern  face  of  the  high 
luorainal  wall  siroidiino  oiy  lo  (]i(»  south  from  Pine  ridg<^  and 
tiTuiinatin^^  at  the  Little  ('hazy  river.  South  of  the  Little  Chazy, 
the  beach  ri(l«::e  i-eappeais  on  an  elongated  hill  at  an  elevation 
accoi'din<r  to  the  local  contour,  of  (ITo  h'vt,  and  r(»aj)pears  farther 
south   between   llu^  upper  branches  of  Fei'rel  br(K>k  at  about  the 
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same  level.    T  was  not  able  to  recognize  any  distinct  beach  at  or 
near  this  level  farther  south  on  this  area. 

At  the  point  of  beginning  near  Altona  the  beai^h  is  distinctly 
ribbed  and  contains  many  angular  blocks  along  with  water-worn 
cobblestones.  The  deposit  is  raised  some  3  or  4  feet  above  the 
surface  of  the  bare  flat  rork  whose  surface,  following  the  local 
dip,  shelves  steeply  beneath  the  beach. 

At  Bert  Waitman's  berry  camj),  a  locality  l.l  miles  distant  in 
a  n.n.e.  direction  from  Dead  Sea,  the  bare  rock  extends  a  few  rods 
below  and  north  of  a  line  of  subangular  boulders,  whose  elevation 
according  to  the  aneroid  measurement  is  680  feet,  a  deposit  which 
taken  by  itself  is  not  suggestive  of  a  beach.  Glacial  striae  were 
observed  here  on  the  rocks  (n.  31°e.). 

At  a  berry  camp  on  the  margin  of  the  rock,  reached  by  a  road 
going  Bouthwestward  from  Sciota,  no  trace  of  wave-strewn  cobbles 
or  blocks  was  observed  at  080  feet,  and,  as  noted  above,  the  bare 
rock  descends  nearly  to  the  ()20  foot  contour  line.  It  is  con- 
ceivable that  along  this  part  of  the  line  the  wave  action  was  such 
as  to  remove  rather  than  dc])Osit  longshore  drift. 

South  of  the  locality  last  mentioned,  the  partly  wooded  surface 
of  the  stripped  rock  shows  here  and  there  a  block  or  group  of 
blocks  of  sandstone  in  ])Ositions  suggesting  wave  action.  No  trace 
of  a  water  level  at  or  near  the  080  foot  line  was  dete<'t(Hl  on  the 
northern  part  of  the  morainal  spur  composed  of  v(»rv  large-  sand- 
Btone  blocks^  which  joins  the  southeastern  point  of  IMne  ridge. 
Wave  action  appears  however  at  a  somewhat  lower  l(^v<»l,  in  the 
most  pronounced  manner  on  the  extension  of  this  morainal  ridge. 
which  forms  a  detached  mass  somewhat  1o  llie  scmth  and  east, 
named,  as  befoi*e  noted.  Cobblestone  hill  on  the  map  which 
accompanies  this  report  [i)l.  12-14]. 

Apparently  this  hill  was  originally  a  morainal  wall  laid  down 
along  the  ice  margin  at  the  southeastern  extremity  of  the  Altona 
flat  rock  area.  It  is  one  of  a  s<'ries  of  eloiigat<Ml  drift  ridges  which 
extend  cm  6chcIon  from  the  southern  end  of  Pine  ridge  along  the 
eastern  base  of  Rand  hill  in  Boekmantown  approximately  between 
the  600  foot  and  700  foot  <'ontour  lines.  Its  form  on  the  atlas 
sheet  is  imperfectl}'  shown.  The  nortlnvest(»rn  ])art  ris<*s  above 
what  is  here  termed  the  crest  of  wav(»  In^aiMMl  cobbles. 


Tlic  crest  ot  <-'"l>blt^i 
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same  level.    T  was  not  able  to  recognize  any  distinct  beach  at  or 
near  this  level  farther  south  on  this  area. 

At  the  point  of  beginning  near  Altona  the  beat^h  is  distinctly 
ribbed  and  contains  many  angular  blocks  along  with  water-worn 
cobblestones.  The  deposit  is  raised  some  3  or  4  feet  above  the 
surface  of  the  bare  flat  rock  whose  surface,  following  the  local 
dip,  shelves  steeply  beneath  the  beach. 

At  Bert  Waitman's  berry  camp,  a  locality  l.l  miles  distant  in 
a  n.n.e.  direction  from  Dead  Sea,  the  bare  rock  extends  a  few  rods 
below  and  north  of  a  line  of  subangular  boulders,  whose  elevation 
according  to  the  aneroid  measurement  is  680  feet,  a  de|K)sit  which 
taken  by  itself  is  not  8ugg<*stive  of  a  beach.  Glacial  striae  were 
observed  here  on  the  rocks  (n.  31°e.). 

At  a  berry  camp  on  the  margin  of  the  rock,  reached  by  a  road 
going  sonthwestward  from  Sciota,  no  trace  of  wave-strewn  cobbles 
or  blocks  was  observed  at  080  feet,  and,  as  noted  above,  the  bare 
rock  descends  nearlv  to  the  G20  foot  contour  line.  It  is  con- 
ceivable  that  along  this  part  of  the  line  the  wave  action  was  such 
as  to  remove  rather  than  de]>osit  longshore  drift. 

South  of  the  locality  last  mentioned,  the  partly  wooded  surface 
of  the  stripped  rock  shows  here  and  there  a  block  or  group  of 
blocks  of  sandstone  in  positions  suggesting  wave  action.  No  trace 
of  a  water  level  at  or  near  the  080  foot  line  was  detected  on  the 
northern  part  of  the  morainal  sj»ur  composed  of  very  larjifc  sand- 
stone blocks,  which  joins  the  southeastern  jmint  of  Pine  ridge. 
Wave  action  appears  however  at  a  somewhat  lower  level,  in  the 
most  pronounced  manner  on  the  exttMisiou  of  this  morainal  rldjre. 
which  forms  a  detached  mass  somewhat  to  the*  south  and  east. 
namedj  as  befoi*e  noted,  ("obblestone  hill  on  the  ma]>  wliirh 
accompanies  this  report  [])].  12-14]. 

Apparently  this  hill  was  originally  a  morainal  wall  laid  down 
along  the  ice  margin  at  the  southeastern  (extremity  of  the  Altona 
flat  rock  area.  It  is  one  of  a  s4Ties  of  elonpited  drift  ridges  which 
extend  en  ichclon  from  tht»  southern  (mhI  of  Pine  ridge  along  the 
eastern  base  of  Rand  hill  in  Bcekmantown  approximately  between 
the  600  foot  and  700  foot  <*ontour  lin(»s.  Its  form  «ui  the  alias 
sheet  is  imperfectly  shown.  The  northwestern  ])art  risrs  above 
what  is  here  termed  the  crest  of  wave  heaiKMl  rohhh^^. 
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The  hill  is  composed  altogether  of  blocks  and  cobbles  of  the 
Potsdam  sandstone.  On  the  wave-heaped  crest  and  the  western 
landward  slope  the  blocks  are  still  prevailingly  angular,  and 
there  are  no  signs  of  strong  water  action  other  than  the  bare  flat 
rocks.  But  from  the  crest  down  the  eastern  wave-washed  slope 
the  blocks  are  often  well  rounded,  and  are  particularly  so  at 
lower  levels.  The  fragments  decrease  in  size  from  the  crest,  and 
near  the  600  foot  level  are  coarse  gravels.  The  larger  blocks  are 
between  3  and  4  feet  in  length,  but  blocks  yet  lai^er  occur.  Ovoid 
masses  of  this  size  in  the  upper  zones  of  beach  action  attest  the 
strength  of  the  waves  which  ivshaped  this  side  of  the  hill. 

The  eastern  slope  exhibits  a  number  of  benches  of  these 
boulderets  and  cobbles  arranged  in  the  manner  peculiar  to 
regressive  wave  action.  The  crest,  tolerably  uniform  in  elevation, 
is  a  narrow  ridge,  about  the  northei*n  and  southern  ends  of  which 
the  cobbles  of  the  shelf  next  below  are  extended  in  well  formed 
recurved  hooks. 

The  third  level  below  the  crest  extends  northward  along  the 
slo])e  of  the  ri<lge,  which  is  there  lower  and,  like  the  continuation 
of  the  beach  on  the  second  level,  loses  its  beach  aspect  near  the 
nortlu'in  oiul  of  the  hill. 

I  was  not  aMc  to  idcntifv  any  signs  of  this  wave  action  at 
similar  h  vols  on  the  e(iually  strong  morainal  ridge  just  north  and 
west  of  tlie  hill. 

The  southdii  end  of  robblestone  hill  falls  off  to  a  lower  level 
Willi  s\*xus  of  wave  action  alonji;  the  crest  of  this  extension,  and 
ahniit  lialfwav  down  its  eastern  slope.  Below  600  feet  the  sur- 
fa((*  of  \\\v  main  ridj;<»  is  heavily  covered  with  coarse  gravelly 
deposits  formin;;  an  even  slope  characteristic  of  the  zone  just 
hclow  sti'onjr  \\a\('  action. 

In  a  suhsccpieni  report  it  is  planned  to  give  a  sketch  map  an<l 
more  ilctaiN  d  ajMuniu  of  tliis  deposit. 

Neil  her  n<nili  nor  south  of  Cobblestone  hill,  within  the  zone  of 
abandontMl  Im  aclu  s  to  \\liieli  this  <j;roup  of  strand  lines  belongs, 
ai'e  there  indications  of  sneh  st roni^  and  long  continued  wave 
action.  The  extreme  localization  of  the  effects  has  seemed  to  me 
|)ossi])l\  explicable  on  the  view  atlvanoed  on  a  previous  page,  viz, 
(bat  tile  ice  fi-ont  foi-  some  time  stood  near  this  hill  on  the  north, 
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and  that  the  waves  set  up  by  bergs  forming  along  the  ice  front 
were  the  cause  of  the  phenomena.  With  the  surface  of  static 
water  as  high  as  the  640  foot  contour  line  at  this  locality,  there 
would  have  been  a  depth  of  water  of  140  feet  at  a  distance  of  1 
mile,  of  240  feet  at  a  distance  of  2  miles,  340  feet  at  3  miles,  depths 
far  less  than  those  in  Greenland  fiords,  but  not  as  I  conceive  it, 
incompatible  with  the  idea  of  berg-made  waves  of  a  magnitude 
greater  than  wind-made  waves  in  an  open  body  of  water  in  the 
same  position. 

Against  the  view  of  berg-made  waves,  it  is  to  be  noted  that 
Cobblestone  hill  stands  out  in  a  more  exposed  position  than  the 
similar  ridges  immediately  north  and  south  of  it;  and  that  the 
benches  of  cobblestones  on  its  wave-washed  face  range  through 
over  30  feet  of  elevation,  as  if  the  cause  persisted  through  a  change 
of  water  level. 

The  highest  beaches  detected  south  of  Cobblestone  hill  appear 
to  be  along  the  same  water  level,  falling  off  gradually  in  elevation 
as  the  shore  line  is  traced  southward.  The  elongate  hill  which 
rises  to  the  700  foort  contour  line  between  the  Little  Chazy  river 
and  the  north  branch  of  Ferrel  brook  is  decidedly  ribbed  on  its 
eastern  face  at  about  670  feet.  In  the  flat  at  the  eastern  base  of 
the  hill,  in  the  woods,  at  680  feet  (aneroid)  there  is  a  stony  belt 
suggesting  brief  wave  action. 

Still  farther  south,  between  the  branches  of  Ferrel  brook  from 
about  670  feet  down  to  625  feet  (by  contours  of  the  map)  there 
are  four  wave  marks,  the  uppermost  of  which  is  traceable  for 
about  J  of  a  mile. 

Between  the  southern  branch  of  Ferrel  brook  and  the  northern- 
most branch  of  Silver  creek,  faint  wave  marks  are  distinguishable 
from  650  feet  down  to  590  feet. 

Southward  of  these  indications  to  the  southern  limit  of  the  map 
(44°45'n.lat.)  the  steep  slope  of  the  base  of  Rand  hill,  between  6(10 
feet  and  630  feet  at  least,  is  smoothened  with  rubble  which 
appears  to  have  been  deposited  under  water  or  under  the  action 
of  light  waves  as  the  water  surface  passed  from  higher  to  lower 
levels  of  the  hillside. 

At  the  extreme  southern  limit  of  the  sheet  and  south  of  the  road 
to  Dannemora^  a  strong  ridge  appears    delimited    on  the   atlas 
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slieet  by  the  640  foot  contour  line.  The  loose  rubble  which 
mantles  its  surface,  particularly  on  the  east,  is  strongly  suggestive 
of  wave  action.  From  this  locality  westward  up  the  slope  of 
Band  hill  the  surface  is  till-covered,  becoming  morainic  in  char- 
acter, with  kettle  holes  indicating  the  deposition  of  much  glacial 
drift  in  the  presence  of  melting  ice. 

Throughout  the  entire  length  of  the  Mooers  district  but  few 
positive  traces  of  wave  action  occur  between  the  500  and  600 
foot  contour  lines.  Along  the  road  parallel  with  the  inter- 
national boundary,  in  the  district  locally  known  a«  Armstrongs 
bush,  there  are  no  marks  between  540  and  620  which  can  be 
attributed  to  wave  action,  nor  are  any  phenomena  of  the  son 
observed  except  for  the  slight  indications  below  noted  till  one 
passes  south  of  Bovington  brook  near  West  Chazy.  The  pos- 
sible exceptions  are  the  weak  signs  of  wave  action  north  of  thr 
English  river  between  510  feet  and  515  feet,  the  weak  beachi  s 
on  the  hill  midway  between  Sciota  and  West  Chazy  at  eleva- 
tions of  540,  550,  and  a  possible  case  at  590  feet.  This  ridgin<; 
of  tin*  drift  at  51)0  feet  occurs  also  about  a  mile  and  a  half  west 
iHsw  the  margin  of  tlie  Altona  Flat  Rock  area,  with  a  600  foot 
ridge  im mediately  west  of  it. 

On  tlie  road  from  West  Chazy  to  Cobblestone  hill,  possible 
wave  marks  occur  at  540  feet,  545  feet,  and  again  on  the  eastern 
and  iiortli(»iii  slopes  of  the  low  hill  marked  by  the  580  foot  line. 
Along  the  (*astern  base  of  Cobblestone  hill  and  northward  to- 
ward (he  edge  of  the  Flat  ro(*k  area,  there  are  beach  levels  con- 
tiinions  in  se^ries  with  the  Cobblestone  hill  group  from  610  feet 
down  to  at  least  oDO  feet. 

South  of  the  Little  Cliazy  river,  there  is  an  apparent  beach 
north  of  the  main  branch  of  Ferrel  brook  at  about  530  feet 
(from  the  map).  Another  narrow  beach  ridge  with  a  hook  at 
its  northern  end  occurs  along  the  road  going  south  from  West 
Heekmantown  at  about  550  feet  according  to  the  local  contour; 
and  southwest  of  this  town  the  500  foot  contour  line  apparently 
follow^s  the  crest  of  an  ofTslioro  bar. 

between  Silver  creek  and  the  south  branch  of  Ferrel  brook, 
there  is  a  marked  sandv  bar  rising  on  its  eastern  face  from  the 
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480  to  at  leaet  the  560  foot  line,  but  I  am  not  certain  that  it  is 
wave-made. 

When  one  compares  the  rather  marked  sihore  lines  between 
590  feet  and  680  feet  on  the  south,  and  between  620  feet  and 
720  feet  on  the  north  of  this  area,  with  this  indistinctly  marked 
zone  between,  extending  down  to  about  500  feet  on  the  south 
and  to  540  feet  on  the  north,  it  is  evident  that  the  sinking  of 
the  water  level  or  the  rise  of  the  land  in  relation  to  the  wave 
zone  was  rapidly  accomplished.  The  greater  number  of  the 
wave  marks  in  this  interval  on  the  south,  both  as  regards  tho 
cases  mapped  and  their  broader  distribution  in  the  vertical 
space,  19  taken  to  indicate  that  water  action  lasted  there  longer 
than  on  the  north  of  the  Corbeau.  It  is  to  be  noted  also  that 
the  large  streams  which  traverse  the  northern  part  of  this  field 
have  no  deltas  between  500  feet  and  600  feet.  They  apparently 
extended  their  mouths  from  the  deltas  above  the  600  foot  lino 
to  those  below  the  500  foot  line  suddenly.  The  English  river 
has  no  delta  immediately  below  the  500  foot  line,  as  the  Big 
Chazy  has  just  south  of  it,  unless  we  regard  that  delta  as  partly 
formed  also  by  the  English  river.  The  English  river  has  how- 
ever a  delta  at  about  450  feet. 

From  a  comparison  of  these  shores  lines  and  deltas  southward 
throughout  the  Champlain  valley  with  certain  spillways  and 
outlets  between  Fort  Edward  and  Stillwater  it  appears  that  a 
glacial  lake  must  have  existed  for  a  long  time  over  the  region, 
held  in  on  the  north  by  the  retreating  ice  front  and  thus  over- 
flowing southward.  The  earliest  stage  of  this  lake  is  appar- 
ently marked  by  a  spillway  over  the  west  bank  of  the  Hudson 
gorge  behi'een  Schuylerville  and  Quaker  Springs.  This  stage  of 
the  lake  is  probably  not  represented  on  the  Mooers  quadrangle  by 
lacustrine  deposits  or  shore  lines.  The  ice  api)ears  still  to  have 
covered  the  district. 

Laiter  the  excurrent  stream  cleared  out  a  drift-filled  side  chan- 
nel of  the  Hudson  west  of  Schuylerville  and  joined  the  Hudson 
gorge  at  Coveville.  By  this  time  the  glacial  lake  appears  to 
have  extended  into  the  Mooers  district.  The  upper  line  of  wave 
action  on  Cobblestone  hill,  and  the  sign«  of  wave  action  rising 
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northweetward  to  the  720  foot  line  at  Armstrong's  bush  are 
believed  to  have  been  formed  at  this  time. 

Gradually  the  waters  at  the  outlet  cleared  out  the  main  gorge 
of  the  Hudson  and  finally  came  to  a  lower  level  with  an  outlet 
just  north  of  Port  Edward,  establishing  a  level  over  the  lake 
about  100  fee^  lower  than  that  of  the  Coveville  stage.  At  this 
time  the  shore  line  stood  somewhere  near  550  feet  at  the 
southern  end  of  the  Mooers  quadrangle  and  at  about  620  fei^t 
at  the  northern  end  of  the  area. 

This  glacial  lake,  which  it  is  proposed  rto  call  Lake  Vermont, 
endured  for  some  time  longer  when  the  ice  sheet  melted  out  along 
the  northern  border  of  the  Oreen  mountains  and  allowed  the 
watere  to  fall  to  the  level  of  the  sea.  On  account  of  the  then  low 
stand  of  the  land  the  sea  at  once  came  in  and  spread  as  far  south 
as  Whitehall. 

Before  the  sea  came  4n,  however,  there  appears  to  have  been  a 
stage  in  which  the  lake  waters  gradually  fell  below  the  Fort 
ICdward  outlet,  pi^esumably  by  reason  of  the  weakening  of  the  ice 
barrier  on  the  north  allowing  the  more  or  less  gradual  escape  of 
the  lake  waters.  The  crowded  beaches  in  the  northern  part  of 
the  quadrangle  from  540  feet  down  to  the  upper  marine  limit  near 
the  !.")()  foot  eontour  line  are  referred  to  this  stage.  I  have 
described  their  correlation  with  what  appear  to  be  stream-cut 
1eriac(\s  im  the  northern  side  of  Covey  hill  in  another  pai>er  on 
the  ancient  water  levels  of  the  Hudson  and  Ghamplain  valleys. 

It  has  iKH'n  sng«i:(^sted  by  Mr  Warren  Upham  that  the  ice  front 
reced(»d  from  the  Ghamplain  valley  in  such  a  manner  as  to  allow 
a  connection  between  the  glacial  lake  in  this  field  and  one  extend- 
ing over  the  upjier  S(  Lawrence  valley  into  Lake  Ontario,  previous 
to  the  invasion  of  the  district  by  the  sea.  These  beaches  and 
possibly  some  of  the  lower  ones  referred  to  the  marine  stage  would 
1m»  thns  ex]>hiincd  bnt  not  so  the  cut  terraces  at  Covey  hill  and 
th(»  occurrence  of  marine  shells  on  Mt  Royal  at  an  elevation  of 
about  r)7){)  feet} 

The  average  inclination  of  these  old  water  levels  to  the  south 
is  assumed  to  be  parallel  to  the  upper  marine  limit.  An  attempt 
to  trace  some  one  line  of  beaches  proved  unavailing  as  a  test  of 

'^ir  William  Dawson  jrives  both  540  and  5(50  feet  for  the  elevation. 
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southward  to  the  southern  limits  of  the  map,  beach  ridges  rib  the 
slope  at  Sciota  from  495  feet  down  to  250  feet  according  td  the 
contours  of  the  map.  Beach  ridges  and  waterworn  gravels  occur 
either  side  of  the  state  road  from  Sciota  to  the  vicinity  of  Tracy 
brook.  At  450  feet  Bovington  brook,  as  noted  by  Dr  Gil- 
bert, cuts  through  a  well  formed  bar  with  a  typical  under  water 
beach  slope  in  front  of  the  bar.  Above  this  level  along  the 
road  to  Cobblestone  hill  there  are  faint  parallel  lines  with 
rather  angular  washed  material  indicative  of  wave  action  at 
530,  545  and  580  feet  (by  the  map).  These  higher  water  lines 
are  apparently  traces  of  the  water  body  which  sank  stage  by 
stage  from  the  570  foot  level  in  this  latitude  to  the  lower  series 
of  beaches.  South  of  West  Chazy  stronger  and  broader  bars 
than  appear  on  the  north  come  into  existence  in  a  slightly 
overlapping  or  offset  arrangement,  which  is  fairly  well  shown 
by  the  contouring  of  the  map  just  above  the  420  foot  line. 
These  broader  ridges  are  marked  by  minor  beach  ridges.  East 
of  West  Beekmantown,  these  larger  bars  take  on  the  form  of 
definite  oflfshore  bars,  inclosing  back  swamps.  Silver  creek 
winds  its  way  in  rectangular  adjustment  down  the  slope  ruii- 
nJn^  part  way  between  the  bars  and  part  way  transverse  to 
their  extension  where  they  become  depressed  and  exhibit  their 
oiTsettiiip.  Another  broad  wave-heai)ed  ridge  of  this  character 
occurs  south  of  Wt^t  Beekmantown  at  about  500  foot  eleva- 
tion. W(»st  of  this  beach  wave  marks  appear  at  about  545  feet. 
Th(Mo  is  a  distinct  ^roup  of  half  a  dozen  beach  ribs  on  the 
slopi'  south  of  Silver  creek  from  315  feet  up  to  340  feet.  This 
^roup  of  minor  bcadi  ridges  extends  northward  and  merges 
into  the  broader  belt  of  jicreater  vertical  range  north  of  West 
Chazv. 

The  l)eachcs  of  this  h>\v(M'  series,  as  a  whole,  are  composed  of 
higlily  angular  uiatcM'ials.  often  flat  slabs  of  Potsdam  sandstone 
or  angular  polygonal  blocks  (lej)end(»nt  apparently  on  the  man- 
ner of  fracture  of  the  nearby  underlying  Potsdam  sandstone 
derived  either  froui  ledges  or  the  glacial  drift  worked  over  by  the 
waves.  In  the  uorth<M-u  part  of  th(»  luap  near  the  international 
houudarv,  rolled  and  rouud<Ml  pebbles  aside  from  those  in  the 
deltas  near  streams  as  at  420  feet  east  of  the  English  river,  first 
Hpjfonr  nt  an  eJe^ation  of  about  350  feet  on  the  western  slope  of  a 
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low  modified  drumloidal  hill  about  2  miles  nonthwest  of  Mooers 
Junction.  The  underlying  glacial  materials  are  angular  rock 
fragments  peculiar  to  glacial  till.  It  is  evident  thai:  long  con- 
tinued and  effective  xi^ve  action  took  place  on  the  western  elope 
of  this  hill.  The  eastern  slope  is  occasioned  by  a  few  large  bould- 
ers but  without  water^'orn  materials  and  without  any  definite, 
signs  of  a  beach.  Another  similar  ridge  about  1  mile  south- 
east  of  that  above  described  shows  similar  features  except  that 
its  crest  is  wave-heaped  inclosing  a  shallow  lagoon  between 
low  beach  ridges.  Its  eastern  slope  is  wave  washed.  The  crest 
is  approximately  at  the  350  foot  level. 

From  Seiota  southward  to  near  West  Chazy  there  is  much 
subrounded  beach  gravel  along  the  state  road  at  levels  from  380 
to  400  feet.     There  are  also  heavy  beaches  [pi.  18-21]. 

8ummarizing,  none  of  these  ridges  has  been  found  sufliciently 
continuous  and  distinct  from  those  above  and  below  it  to  enable 
one  to  trace  it  out  by  walking  across  the  area  on  what  appeared  to 
be  a  deposit  made  at  any  one  time  across  the  limits  of  the  sheet. 
The  attempt  to  show  whether  the  beaches  are  still  level  or  are  tilted 
from  their  original  position  appeared  to  demand  a  more  general 
consideration  involving  a  study  of  the  l>eaches  north  and  south  of 
the  area.  Similarly  the  distinction  l)etween  Ixaches  made  by  waves 
in  the  glacial  lake  which  it  is  believed  covered  the  district  before 
the  sea  came  in  and  tliose  made  bv  the  waves  of  the  sea  has  not 
seemed  possible  by  means  of  evidence  found  within  the  Mooers 
quadrangle.  Though  as  shown  below  there  are  certain  details 
in  the  strength  of  wave  action  which  fit  in  with  facts  farther 
south  and  confirm  the  view  that  the  upper  marine  limit  is  ap- 
proximately determinable. 

Evidence  at  Covey  hill,  Canada.  Fortunately  for  the  gjH)logist  in 
this  field,  the  critical  an^a  for  the  studv  of  the  shore  line 
problems  which  arise  on  the  Mooers  (luadranjrle  lies  just  over  the 
international  boundarv  in  <'anada.  Iinmediatelv  north  of  the 
abandoned  Niagara  known  as  *'  the  (iiilf,--  the  northeastern  pro- 
longation of  the  Adirondacks  terminates  in  Covey  hill,  whose 
elevation  according  to  the  United  States  (Jeologieal  Survey  is 
1030  feet  above  mean  tide  level.^  Within  about  3  miles  from  the 
boundarv  line  the  ground  falls  ott"  to  less  .than  300  feet,  as  at 


'InforiDation  supplied  by  Dr  (5.  K.  Gin>ert. 
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Vicars.  The  northern  slope  of  this  hill  thns  stands  as  a  self- 
rej^istering  nilometer  of  the  water  levels  which  have  existed  in 
the  St  Tjawi-ence  valley  in  contradistinction  to  glacial  lake  levels 
in  the  Chaniplain  on  the  east  of  the  Adirondacks  and  in  the  upper 
St  Lawrence  valley  and  over  the  Lake  Ontario  basin  on  the  west. 

The  crest  of  Covey  hill  is  till  covered.  It  has  already  been 
pointed  out  that  "the  Gulf"  at  the  western  base  of  the  hill 
indicates  the  path  of  a  powerful  torrent  (lowing  across  this  spur 
of  the  mountains  at  the  time  when  the  ice  front  had  receded  locally 
as  far  as  Covey  hill,  but  had  not  retreated  from  its  northern 
slope.  These  torrential  waters  held  up  by  the  ice  formed  a  water- 
fall, whose  cliff  is  now  at  870  feet,  and  whose  pool  stands  at 
830  feet;  below  this  is  a  second  pool  in  the  bottom  of  a  chasm 
1(>(I  ft»et  deep  precisely  on  the  international  boundary  line.  The 
surface  of  this  pool,  according  to  Dr  Gilbert's  observation,  is 
645  feet.  From  this  point  the  valley  opens  out,  the  small,  spring- 
fed  stream  which  escapes  from  the  lakelets  turns  northeastward, 
thence  north  past  Oovey  Hill  postoffice  and,  joining  the  English 
riv(»r,  falls  into  the  Chateaugay  and  thence  enters  the  St  Law- 
rence river  at  a  point  almost  directly  north  of  Covey  hill. 

From  the  facts  shown  at  "  the  Gulf  "  it  is  evident  that,  when 
tli(*  ice  fri)iit  rested  against  the  northern  slope  of  Covey  hill, 
the  (lrjuua<j:e  at  its  soufthern  base  found  open-air  conditions  of 
flow  at  a  level  as  low  as  that  of  645  feet.  About  2  miles  south- 
east of  this  lakelet,  something  like  shore  line  phenomena  appear 
on  the  Mooeis  quadrangle  at  620  feet  to  630  feet,  a  level  which 
w(uild  not  have  drowned  the  waterfall  action  at  "  the  Gulf." 
Ai  an  earlier  sta^(»  water  levels  appear  100  feet  higher  in  the 
nortliwesi  corner  of  the  Mooers  quadrangle;  water  at  this  level 
would  have  p<Mietrated  the  chasm  at  '*  the  Gulf"  and  entered  part 
way  heiwccn  tli(^  lower  and  the  upper  lakes.  At  a  still  earlier 
si.'inc  ilirre  a|)peai-s  to  liave  been  formed  a  cobhlestone  bar  with 
spits  just  west  of  the  Mooers  quadrangle  at  an  elevation  of  about 
sm  IVet  (anei'oidi  :  waters  at  this  level  would  have  come  nearly 
to  the  U|q>er  lake. 

At  the  time  the  watiM's  were  tlowin^  out  of  the  lower  lake  at 
*^  the  Gulf,"  the  discliar<re  must  have  taken  place  eastward  and 
thence  siMitliward  to  the  Mooers  (piadran<j:Ie  along  the  620  foot  to 
i>U)  foot  levc^l,  iM'inu'  held  to  this  line  of  (low  bv  the  ice  on  the  north 
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and  also  for  the  reason  that  the  ground  south  of  '^  the  Oulf " 
along  the  line  of  the  Stafford's  and  Blackman's  rock  spillways  was 
much  higher  than  the  path  opened  up  as  the  ice  retreated  from  the 
Potsdam  escarpment  to  the  east  of  "  the  Gulf." 

That  certain  shore  lines  on  the  Mooers  quadrangle  and  the  area 
west  of  it  are  contemporaneous  with  the  drainage  through  "  the 
Gulf"  notch  and  thus  with  the  ice  sheet  frontage  against  the 
northern  slope  of  Covey  hill,  is  shown  by  the  absence  of  such 
distinct  wave  marks  on  the  northern  slope  of  the  hill  between 
the  levels  of  at  least  900  feet  and  GOO  feet.  An  almost  unmodi- 
fied slope  of  till  in  the  most  favorable  position  for  rearrangement 
under  the  action  of  waves  or  lateral  glacial  streams  covers  this 
im{)ortant  interval.  The  phenomena  of  "  the  Gulf  "  demand  an 
ice  barrier  on  the  north  to  hold  up  the  extraglacial  waiters  so 
as  to  cause  them  to  flow  over  a  col  in  the  divide  between  the 
head  waters  of  the  Chateaugay  river.  The  water  levels  on  the 
south  of  "  the  Gulf,"  whose  range  is  the  same  as  that  of  the 
depth  of  "  the  Gulf,"  are,  it  has  been  shown,  also  contemporaneous 
with  the  ice  frontage  in  that  field  and  therefore,  I  think,  are 
demonstrated  to  be  independent  of  the  sea  in  the  Cbamplaiu  and 
St  Lawrence  valleys. 

The  intervals  between  signs  of  water  level  on  the  Mooers 
quadrangle  thus  appeal*  to  be  associated  with  a  glacial  hike,  sud- 
den falls  in  which  might  arise  from  the  opening  of  new  spillways 
a8  a  consequence  of  the  continued  retreat  of  the  ice  sheet. 

There  is,  according  to  my  observations,  something  like  a  periodic 
recurrence  in  the  vertical  interval  between  these  water  levels; 
thus  there  is,  above  the  continuous  sei'ies  of  lower  beaches  which 
stop  off  between  520  feet  and  540  feet,  an  interval  up  to  GIO  to 
€20,  another  interval  from  that  level  to  that  of  720  to  725,  followed 
by  another  up  to  810  or  820  feet,  intervals  approximately  100  feet. 
This  is  I  believe  to  be  attributed  to  the  nature  of  the  gi'ound  about 
the  southern  end  of  this  glacial  lake  in  the  region  of  its  outlet. 

Determination  of  the  upper  marine  limit,  benches  and  beaches  on 
the  north  slope  of  Covey  hill.  The  accumpanying  sketch  map  gives 
a  general  idea  of  the  Covey  hill  district  [sec  pi.  11],  The  roads 
and  position  of  villages  have  been  traced  from  Walling's  Atlas  of 
Canada.    The  contour  lines  are  mere   approximations   based  on      1 
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aneroid  readings  made  by  myself  in  traversing  some  of  the  roads 
and  the  railroad  shown  on  the  map.  The  elevation  of  the  top  of 
Covev  hill  has  been  furnished  me  as  noted  bv  Dr  Gilbert. 

The  crest  of  Covey  hill  is  devoid  of  marks  of  water  action 
attributable  to  waves  or  glacial  streams.  Toward  the  base  of  the 
northern  slope  of  the  hill,  unmistakable  evidence  of  water  action 
begins  to  appear  at  about  570  feet,  and  from  that  level  down  to 
the  rather  rolling  low  ground  at  its  base  there  is  first  a  succession 
of  benches  and  then  of  distinct  beaches.  These  are  encountered 
in  going  from  Covey  Hill  postoffice  to  Vicars,  from  the  top  of 
Covey  hill  to  the  main  road  west  of  Stockwell,  and  in  descending 
the  hill  bv  the  northwest  road  which  enters  Franklin  Center. 

On  the  road  to  Franklin,  just  beyond  the  fork  in  the  roads^ 
there  is  a  small  sand  flat  or  delta  on  a  little  stream  at  an  elevation 
of  720  feet  (aneroid) ;  and  again,  on  the  same  road  just  south  of 
Franklin  and  above  the  point  where  a  **  dug  road  "  comes  in  from 
the  northeast,  there  are  low,  flat  ridges  sloping  westward  at  an 
elevation  between  700  feet  and  800  feet  (aneroid  reading  dis- 
credit (hI).  These  are  the  only  exceptions  I  noted  to  the  general 
jibseiice  of  water  levels  on  this  hillside  above  570  feet,  and  these 
cases  an^  of  the  discontinuous  kind  which  may  be  attributed  to 
temporary  conditions  attending  the  drainage  along  the  margin  of 
the  ice  sheet  as  the  front  retreated  from  the  northern  slope  of  the 
hill. 

J)r  (lilbcrt,  in  his  manuscript  notes,  records  a  well  marked  beach 
(Ui  the  road  from  Covev  hill  to  Vicara  at  an  elevation  of  450 
fe(M.  He  states  that  he  noted  ridges  above  that  level,  but  that 
then-  larkctl  the  (^lement  of  horizontalitv  and  were  hence  thrown 
ont  (){'  the  evidence  he  sought  for  the  determination  of  the  upper 
marine  limit. 

In  iioing  over  the  hill  to  the  west  and  down  the  road  toward 
Stockwell,  a  shelving  teri'ace  is  encountered  at  580  feet  which 
(Irojis  o(V  in  the  form  of  a  low  clitf  to  a  shelving  flat,  which  joins 
the  clill'  base  at  570  feet.  No  signs  of  water  action  in  the  way  of 
wateiworn  pebbles  are  noticeabltN  bnt  some  form  of  erosion  has 
evidently  taken  j)Iace  at  this  level.  Going  farther  down  this  road, 
the  till  is  cut  back  in  the  form  of  a  good  bench  with  a  cliff.  The 
road   fnnn  Stockwell  to  Franklin  Center  runs  on  this  bench  at 
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an  elevation  of  about  540  feet  (aneroid).  This  is  the  highest  of 
a  group  of  strongly  developed  benches  which  can  be  traced  along 
the  northern  base  of  Covey  hill  for  several  miles.  Their  surfaces 
are  frequently  strewn  with  coarse  angular  blocks  of  sandstone, 
though  half  a  mile  east  of  Stockwell  postoffice  a  bar  at  520  feet 
shows  coarse,  waterworn  material.  Gravelly  beaches  begin  in  this 
direction  at  450  feet.  Above  this  line  the  materials  are  coarse 
stones.  The  road  follows  the  upper  ridges  at  least  as  far  as 
Rockbum. 

At  Franklin  Center,  as  indicated  on  the  adjoined  sketch  map, 
which  is  designed  only  to  show  the  general  orientation  of  the 
roads,  the  570  foot  bench  with  a  cliff  cuit  in  the  till  is  distinctly 
shown.  North  of  the  main  road  is  a  succession  of  beaches  and 
ridges  down  to  at  least  396  feet.  All  readings  are  aneroid  com- 
pared with  the  top  of  Covey  hill.  First  and  just  north  of  the 
crossroads  is  the  crest  of  a  bar  at  480  feet,  with  waterworn 
pebbles  on  the  base  of  the  beach  slope  at  450  feet.  At  a  slightly 
lower  level  and  farther  north  is  a  weak  beach  ridge.  North  of 
the  crossroads  there  is  a  beach  ridge  430  feet  at  top,  with  water- 
worn  gravel  down  its  northei'n  slope  to  400  feet.  This  beach  is 
confronted  by  a  flat  whose  surface  is  at  396  feet.  The  upi)er  stony 
ridges  become  stronger  and  more  distinct  toward  Rockburn, 
beyond  which  point  within  Canada  1  have  made  no  attempt  to 
trace  them. 

Dr  Gilbert,  in  his  manuscript  notes,  placed  the  upper  marine 
limit  at  Covey  hill  at  450  feet.     With  this  deiision  I  agi-ee. 

Taking  the  450  foot  line  as  the  upjjer  marine  limit  at  ('ovey 
hill,  the  rude  ten\aces  above  that  level  would  appear  to  be  of 
the  natui'e  of  stream  cuts  partly  made  in  the  till  of  the  hill- 
side at  the  time  the  ice  front  still  pressiHl  against  the  base  of 
the  hill.  As  soon  as  the  ico  began  to  melt  back  from  the  hill 
the  water  which  had  been  heretofore  forced  across  **the  Gulf" 
spillway  would  find  a  lower  pathway  about  the  northern  base 
of  the  hill  and  thence  into  the  Champlain  valley.  The  rude 
beach  deposits  along  the  international  boundary  on  the  Mooers 
quadrangle  from  540  feet  downward  to  and  even  below  the  500 
foot  contour  line  are  the  local  equivalent  of  this  stsite  of  affairs, 
but  there  probably  was  op(»n  water  in  that  field. 
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Accepting  the  evidence  at  Covey  hill  for  placing  the  upper  marine 
lin)it  at  450  feet,  it  would  further  appear  that  the  beaches  in 
this  region  above  that  level  are  those  of  a  glacial  lake.  The 
evidence  found  in  the  southern  part  of  the  Plattsburg  quad- 
i*angle  about  Port  Kent  seems  to  indicate  that  the  upper  marine 
limit  is  there  to  be  placed  at  an  elevation  not  more  than  330 
tevt  above  sea  level  of  today.  On  this  basis  plate  25  has  been 
prepared  exhibiting  the  shore  line  as  it  is  presumed  to  have 
stood  at  the  time  the  sea  was  at  its  maximum  extension  in  the 
Champlain  valley.  This  line  it  will  be  noted  makes  an  arbitrary 
division  of  the  crowded  beach  lines  in  the  lower  series. 

As  stated  in  another  place  the  marine  shells  which  occur  near 
Mooers  at  340  feet,  and  on  the  Saranac  above  Plattsburg  at 
approximately  the  same  elevation,  342  to  346  feet,  prove  that  the 
sea  8t(>od  as  high  as  340  feet  art  least  over  the  northern  part  of  the 
district.  It  is  to  be  presumed  that  shells  may  be  found  as  high  as 
the  marine  limit  in  beach  deposits.  As  yet  shells  have  not  been 
I'opoi'ted  in  the  beaches  of  this  district. 

The  upper  marine  limit  as  here  placed  coincides  with  a  tilted 
plane  passinjr  through  the  450'  foot  beach  at  Covey  hill  and 
just  alH)vo  tho  550  foot  marine  shell  deposit  on  Mt  Royal. 
This  piano  iiitorsoots  the  delta  of  the  Big  Chazy  at  Mooers 
Forks,  and  tlu^  lu»avy  boaches  south  of  Sciota  [pi.  18-21]  at  about 
400  fwt ;  it  also  passes  l>onoath  the  roi*k  cliffs  from  the  waste  of 
>vln(h  tlies(»  boaclies  aiv  in  part  built  [see  pi.  22-24]. 

Marine  invasion 

It  lias  lon<^  IxMMi  known  that  on  the  disappearance  of  the  ice 
sheet  from  the  St  Lawrence  and  Champlain  valleys  the  sea  cov- 
vu'd  the  floors  of  these  valleys  at  least  as  high  as  the  localities 
a  I  wliirh  inariiie  shells  have  1m»(mi  found  in  the  clays  and  sand^; 
laid  down  at  that  time.  (Opinion  has  differed  among  geologists 
only  as  1o  the  depth  to  which  the  land  in  various  parts  of  this 
]>oriion  of  the  continent  was  then  submerged*  The  character 
of  ilie  f(>ssil  shells,  ih(*  fact  that  many  of  the  species  are 
si  ill  livin<r  in  the  St  Lawrence  <rulf  or  in  the  adjacent  waters 
of  the  Atlantic  coast  show  that  thes(^  animals  found  their  way 
into  the  ('hamidain  valley   from  the  north  or  northeast.     The 
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Sketch  map  of  Moimm-s  (inndrnnj^lo  sliowinir  oxtoiit  of  subnierjrenoe  boiusith 
the  sea  ( horizontally  lined).  The  curvin;^  lines  in  snhnier^rtHl  area 
ivpresent  beaches  and  bars  made  during  the  regression  of  the  sea 
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fossil  shells  are  found  along  the  New  York  side  of  Lake  Cham- 
plain  at  least  as  far'south  as  the  ruins  of  the  old  French  fort 
on  Crown  Point  i)eninsiiki.  The  marine  watei's  probably  ex- 
tended as  far  south  as  Whitehall;  and  as  will  be  shown  in 
another  report  on  this  special  subject  that  there  was  no  connection 
by  the  marine  waters  southward  through  Wood  creek  with  the  sea 
at  the  mouth  of  the  Hudson  river  at  this  time,  the  land  on  the 
south  being  elevated  very  much  in  the  same  proportion  as  the  land 
in  the  upper  St  Lawrence  valley  was  depressed  below  sea  level. 

Marine  deposits 
There  is  diflSculty  in  distinguishing  the  marine  deposits  of 
this  area  from  those  made  by  the  waters  of  the  glacial  lakes. 
The  sole  satisfactory  local  criterion  is  the  pi^esence  of  marine  shells 
or  other  fossils  in  the  oceanic  series.  As  already  indicated 
these  deposits  occur  in  the  low  grounds.  On  plate  25  the 
shaded  area  shows  the  horizontal  extent  of  the  marine  deposits 
according  to  the  determination  of  the  upper  marine  limit  which 
has  been  made  in  this  report.  In  general  the  marine  deposits 
on  this  area  are  stony  modifications  of  the  glacial  deposits, 
largely  modified  till,  worked  over  by  waves  and  currents.  The 
effect  of  wave  action  lias  been  to  arrange  the  drift  in  the  form 
of  beach  ridges,  and  waves  and  currents  together  have  produced 
bars  of  gravel  or  flats  of  sandy  materials  frequently  changing 
to  gravels  or  coarse,  bouldery  dei>osits.  The  accompanying  map 
[pi.  26]  is  not  made  to  show  the  distinctions  between  thc^se 
various  phases  other  than  to  delineate  the  recognizable  beach 
ridges.  Here  and  there  a  plain  of  sand  or  gravel  marks  the 
delta  of  a  stream  as  at  Moo(»rs  and  Mooers  Forks.  The  dei)osils 
of  undoubted  marine  origin  within  the  area  ai'e  only  a  few  feet 
in  thickness.  Some  jrarts  of  th<*  suhinor^ed  area  exhibit  morainal 
deposits  ai^i^arrntly  wilhoiii  alteration  as  north  of  Mooers  and  east 
of  Rciota.  The  tuKM*  waterw(»rn  (lo|M>si1s  are  l>est  developed  along 
the  courses  of  the  streams  and  iwo  thus  to  b(»  regarded  as 
rehandled  detritus  alternately  dei)Osited  in  deltas  and  thus  car- 
ried downward  about  the  mouth  of  the  stream  as  the  land  rose 
above  the  sea. 
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Bdtu  at  old  Mft  wgiju.  The  larger  atreams  hare  at  certaio 
kirela  wtA\  mariced  depoahi  of  gravel  and  land  along  tfatir  conraea, 
evidently  delta*  boilt  'during  the  time  of  anbmergence. 

'Hie  Eogliah  river  exhiblta  aoch  a  depoalt  about  2  milea  north- 
weat  from  Mooera  For^.  The  stream  now  makea  a  tarn  aboot 
the  noithweatem  margin  of  tbaa  depointi  At  <nie  time,  the  atream 
jpaaaed  to  the  eaat  of  the  delta  making  a  deep  trench  iritovn  bf  the 
eontomv  on  the  map. 

T\»  Big  CbaMj  river  baa  a  amall  delta  abov«  Mooera  Forks 
patnly  dev«k^ied  in  tlw  triangnlar  area  between  thia  atream  and 

I  norfli  Imnch.  The  aaoda  of  this  deposit  extend  up  the  valle; 
u  about  500  fast  above  aea  level.  Along  the  eastern  margin  of  the 
f  deltii  tram  400  feet  to  about  440  feet  the  snrftun  ia  faintly  marted 
;,  h,T  l>fach  and  wave^mt  llnea. 

At  Uooera  tliere  ia  another  detta  on  tike  Big  Cliaiy,  vhoae  aur- 

BoUia  tnw^  exUbita  a  slight  delta  at  SOD  f eet  on  tiie  south  of 
Uooeia  and  Sfaedden  brook,  also  baa  a  slight  ddta  at  aboat  280 
f«et  elevation. 

The  amall  streams  on  the  sooth  to  the  limit  of  the  map  shov  no 
marked  signa  of  their  former  local  entrance  into  the  sen. 

Clayi.  The  area  mapped  on  this  quadrangle  lies  mainly  to  the 
west  and  above  the  typical  zone  of  marine  clays  which  borders  the 
present  shores  of  Lake  Champlain.  The  clays  however  appear 
along  tite  course  of  Big  Chazy  river  at  Perry  Mills  in  the  north- 
east comer  of  the  area  and  are  said  to  underlie  some  of  the 
swamps  in  the  low  grounds,  probably  as  high  as  the  310  foot  con- 
tour line  in  the  r^ion  north  and  east  of  Mooera.  Clays  also  ap- 
pear in  the  banks  of  Bullis  brook  near  its  junction  with  the  Big 
Chazy  river.  There  i«  another  localitj'  on  the  north  bank  of 
the  river  about  1}  miles  east  of  Mooei-a.  At  this  locality  clay  has 
been  worked,  in  recent  years  in  a  small  way  for  brickmaking.  The 
clay  is  decidedly  sandy  and  is  overlain  by  sands  representing  the 
outer  margin  of  the  Mooers  280  foot  delta,  a  deposit  of  which  the 
clays  are  probably  an  essential  part.  They  are  not  generally 
exposed  at  the  surface  west  of  Perry  Mills,  For  an  occurrence  of 
early  stratified  pebbly  clays  see  note  on  p.  63. 
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Xarine  fouils.  Postglacial  marine  fossils  were  found  during 
the  course  of  this  survey  at  only  three  points  within  the  area  of 
the  map.  The  excavations  made  for  the  State  road  from  West 
Chazy  to  Sciota  in  11H)3  gave  numerous  shallow  sections  in  the 
beach  gravels  between  the  300  foot  and  4(K)  foot  contour  lines,  but 
no  fossil  shells  were  seen  in  several  thousand  feet  of  such  expo- 
sures. A  few  shells  of  Maroma  f/roenlandica  were  found  however 
in  a  borrow  jut  in  the  sand  hill  on  the  west  bank  of  Tracy  brook, 
where  the  road  crossi^s  that  stii>5im  at  300  feet  of  elevation. 

An  excellent  exposui-e  of  fossiliferous  sands  and  some  clay 
was  found  at  the  bend  of  the  Big  (Jliazy  about  Ij  miles 
below  Mooers  Forks.  The  marine  dejiosits  here  ivst  on  an  arena- 
ceous boulder  clay  without  the  interposition  of  barren  sands  or 
clays  which  might  be  attributed  to  a  glacial  lake.  The  deiK)sits 
are  exiK)sed  on  the  w(^t  side  of  the  neck  of  land  near  a  large  out- 
crop of  the  iV)tsdam  (Saratogan?)  sandstone  lying  in  the  middle 
of  the  stream.  The  bank  is  gradually  receding  here  under  the 
attack  of  the  river.  At  alM)iit  340  fwt  above  tide,  3  or  4  feet  of 
line  nmrine  sands,  including  a  thin,  underlying  clay,  contain  nu- 
merous shells  of  Sajicara  rufjosa,  Lcda  arrtica,  a  few  valves  of 
Yoldia  sj).,  and  sIk^IIs  of  lidhntu.s  sp.  Many  of  the  niolluscan  shells 
show  both  valvt^  in  the  ntiitiide  of  growth.  The  deposit  is  over- 
lain by  coai-se  grav(»ls.  rvidiMitiy  a  part  of  \\\v  old  river  bed  when 
the  Chazy  tlowcd  at  a  liighiM*  levi^l. 

Fossil  shells,  aj)j)ar('nt ly  Mucoma  (jnnnhDidica,  were  also  seen 
in  a  trench  in  gravels  at  a  house  by  the  spring  west  of  the  school- 
hoiLse  which  siaiids  alMnii  1  mile  west  of  IVmm-v  Mills,  at  about 
300  foot  elcvalioii. 

Mr  William  I).  .Stevenson,  United  States  customs  officer  at 
Mooers  .1  unci  ion,  si  a  led  that  some  1.")  years  ago  he  saw  shells  taken 
from  a  well  on  the  McDowell  place  at  the  <lepth  of  about  8  feet. 
This  locality  is  at  the  railroad  junction,  where  the  surface  of  an 
ancient  delta  of  ihc  r»ig  ('hazy  is  approximately  at  2S0  fc*<»t. 

The  lack  of  rcMcnt  excavations  prevented  undoubteilly  the  find- 
ing of  shells  in  many  ]>arts  of  the  low  ground  along  the  eastern 
part  of  the*  area. 

Just  ovci'  ihe  international  boundary,  north  of  Mooei-s  Junction 
and    about     U     miles    south    of    Ih^mmingford,    Can.,    at    an 
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elevation  determined  by  the  aneroid  barometer  to  be  270  feet, 
abundant  shells  of  Saxicava  rugosa  were  found  in  a  fine  state  of 
preservation  in  gravel  at  depths  from  18  inches  to  over  3  feet 
below  the  surface.  Many  of  the  shells  were  standing  in  attitudes 
of  growth  in  the  spaces  between  the  pebbles.  The  deposits  were 
very  rudely  stratified. 

The  discussion  of  the  bearing  of  these  and  other  shell  deposits 
on  the  New  York  side  of  Lake  Champlain  is  given  in  full  in  my 
report  on  the  marine  submergence. 

REGENT  CHANQEB 

Since  the  glacial  deposits  were  strewn  over  this  district  and 
the  old  shore  lines  marked  out  by  waves,  it  is  evident  that  the 
land  has  risen  in  relation  to  the  sea.  According  to  the  data 
gathered  in  this  survey,  this  elevation  amounts  to  about  450  feet 
along  the  international  boundary,  being  somewhat  less  in  the 
southern  part  of  the  area  because  of  the  tilting  to  the  south. 
There  are  reasons  for  believing  that  this  change  of  level  is  still 
in  progress  but  no  local  evidence  of  it  has  been  observed. 

The  exposure  of  the  rocks  to  the  atmosphere  in  postglacial  time 
has  produced  a  slight  amount  of  weathering  and  consequent  dis- 
integration. In  many  places  over  the  flat  rock  spillways  tlie 
Potsdam  sandstone  has  broken  down,  affording  loose  white  sand 
or  white  quartz  pebbles  but  always  in  very  small  quantities.  A 
more  noticeable  effect  in  this  area  has  arisen  from  the  action  of 
frost  in  prying  loose  the  angular  joint  blocks  or  slabs  of  the  rock. 
On  the  whole  the  drift  striken  an  observer  from  the  southern  piirt 
of  the  glacial  tiold  as  little  altered  by  weathering  but  the  resistant 
character  of  the  Potsdam  sandstone  which  forms  so  large  a  part 
of  the  coanse  niatorial  tends  to  highten  this  inipi^ession.  TIiP 
amount  of  work  done  by  glacial  torrents  and  by  waves  gives  in  this 
region  a  far  longer  vista  of  late  glacial  and  jjostglacial  time  than 
does  the  degree  of  weathering. 

Strrains  and  stream  deposits 

All  of  the  streams  of  this  quadrangle,  except  the  brooks  (lowing 
down  the  south  sloi)e  of  Hand  hill  in  Heekmantown,  discharge 
across  the  zone  of  abandoned  and  elevated  beaches.  The  courses 
of  the  streams  thus  present  that  irregularity  which  arises  from 
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their  having  been  extended  from  low  to  lower  grounds  with  the 
recession  of  the  ice  to  the  northeast  and  the  withdrawal  of  stand 
ing  bodies  of  water  from  the  ancient  shore  lines.  The  streams 
have  thus  been  compelled  to  find  their  way  from  point  to  point  by 
(lowing  over  and  out  through  the  lowest  path  in  the  surface 
materials.  The  head  waters  of  the  north  branch  of  the  Big  Chazy 
and  the  English  rivers  appear  to  flow  in  rock  valleys  older  than 
the  last  ice  epoch. 

The  500  foot  delta  on  the  north  branch  of  the  Big  Chazy  river 
received  contributions  from  both  of  these  streams.  By  a  shallow 
trench  about  %  of  a  mile  in  length  the  English  river  might  now 
be  diverted  into  the  north  branch  of  the  Big  Chazy  river  across 
the  upper  part  of  this  delta.  Two  miles  northwest  of  Mooers 
Forks,  the  English  river  has  cut  its  channel  around  the  north- 
western margin  of  what  was  probably  a  delta  at  the  420  foot  local 
water  level.  First  the  stream  api)ears  to  have  escaped  eastward 
by  a  dissection  of  this  deposit. 

The  Big  Chazy  river  also  exhibits  evidence  of  having  shifted  its 
course  during  the  changes  of  level  which  have  raised  the  old  ocean 
bottom  above  the  sea  level.  From  Thorn  there  is  a  broad  stream 
channel  from  20  feet  to  40  feet  deep,  leading  northeastward  to  the 
Sperry  brook  depression  about  half  a  mile  west  of  Mooers  Junc- 
tion. The  contours  of  the  map  fail  to  show  this  channel.  At 
Thorn  the  bottom  of  the  channel  is  about  20  feet  above  the  present 
bed  of  the  river.  When  this  channel  was  used,  the  Big  Chazy 
must  have  flowed  north  of  Mooers  Junction  along  the  northern 
Bide  of  the  280  foot  delta  at  that  place. 

The  river  appears  also  to  have  flowed  temporarily  along  a  course 
half  a  mile  north  of  its  present  channel  at  Mooers  Forks,  as  is 
shown  by  the  swampy  channel  north  of  the  railroad  curve  near 
that  place. 

In  many  places  as  on  the  road  along  the  eastern  bank  of  the 
river  from  Altona  to  Wood  Falls,  the  Big  Chazy  river  bed,  with 
characteristic  torrential  deposits,  extends  widely  on  either  side 
of  the  i)resent  channel.  The  same  remark  is  applicable  to  por- 
tions of  the  north  branch  of  the  river  and  to  the  English  river. 
The  streams  are  evidently  in  the  process  of  lateral  shifting, 
and  at  the  same  time  they  ai*e  sinking  deeper  into  the  drift 
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deposits  over  which  they  flow.  In  several  places,  as  at  Wood 
Falls,  the  rivers  have  become  fixed  in  rock  gorges ;  in  other  places^ 
where  recent  shifting  has  caused  them  to  cut  deeply  into  the 
banks,  the  streams  are  on  or  near  the  bed  rock  and  are  soon  likely 
to  become  fixed  in  their  course.  The  bank  at  the  sharp  bend 
between  Thorn  and  Mooers  Forks  on  the  Big  Chazy  is  being 
undercut  on  the  north  side,  but  the  stream  is  here  partly  on  bed 
rock. 

Bovington  brook,  near  West  Chazy,  presents  a  good  example  of 
a  small  stream  which  has  been  extended  as  the  land  rose  above 
the  old  water  levels  with  their  beach  barriers.  At  about  450  feet 
the  stream  passes  by  ^a  small  cut  through  a  barrier  beach  thrown 
across  its  path.  Corbeau  brook,  where  it  traverses  the  beaches  on 
the  400  foot  contour  line,  has  swept  these  deposits  away  for  several 
yards  south  of  its  present  channel. 

Wind'bloum  sands 

Wind-blown  deposits  of  sand  in  the  form  of  ancient  dunes  of 
small  extent  occur  south  of  the  Big  Chazy  river  in  the  southeast- 
em  comer  of  the  town  of  Moo6rs  at  an  elevation  between  240  feet 
and  260  feet  above  sea  level.  They  apj>ear  to  have  accumulated 
from  the  deflation  of  the  surrounding  sandy  tracts.  Two  such 
areas  of  blown  sand  are  shown  on  the  map.  That  on  the  bound- 
ary line  between  the  towns  of  Mooers  and  Chaniplain  is  the  more 
conspicuous  dune;  it  has  been  resorted  to  as  a  source  of  fine  sand. 
Except  for  the  blowing  of  sand  about  the  artificial  openings  in 
the  soil  covering  of  the  deposit,  the  sand  api)ears  not  now  to  be 
blowing,  and  it  does  not  seem  likely,  with  the  generally  thick  grass 
coating  of  this  region,  that  those  deposits  will  prove  detrimental 
to  farm  lands  by  their  extension. 

Dunes  have  not  been  recognized  in  association  with  the  ancient 
shore  lines  at  higher  levels  within  the  area,  nor  are  ancient  or  ex- 
isting dunes  observable  about  the  sandy  deltas  along  the  Chazy 
river  and  its  branches. 

Siramps 

The  fresh -water  vegetal  accuinulatious  within  the  area  are  ex- 
tensive, particularly  in  the  low  grounds  and  as  narrow  strips  be- 
tween and  behind  the  low  gnivel  and  shingle  ridges  in  the  zone 
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of  beaches.  Besides  those  shown  on  the  map  there  are  scores  of 
narrow  swampy  strips  too  small  to  be  mapped.  Considerable 
tracts  belong  to  the  group  of  wet  woods  rather  than  swamps. 
AboBt  1  mile  east  of  Wood  Falls  there  is  a  depression  occupied  by 
a  denee  growth  of  tamarack  with  the  usual  swamp  conditions. 
Shallow  swamp  growths  margin  many  of  the  streams  in  northern 
Altona  and  Mooers;  particularly  are  these  swamps  noticeable  at 
the  elevation  of  500  feet.  Abandoned  stream  beds  also  give  rise  to 
small  narrow  swamps,  as  in  the  example  parallel  to  the  Rutland 
Railroad  tracks  northeast  of  Mooers  Forks. 

Most  of  the  larger  swamps  in  the  low  grounds  appear  to  occupy 
the  broader  depressions  in  the  old  sea  bottom,  where  the  slopes  are 
too  gentle  for  the  existing  streams  effectively  to  dmin  the  area. 
Whether  or  not  the  tilting  of  the  district  in  postglacial  times  has 
had  any  effect  on  the  formation  of  swamps,  does  not  api)ear  from 
an  examination  of  their  development  in  relation  to  north  and 
south  flowing  streams.  The  fact  that  the  smaller  swamps  are 
mainly  shallow,  and  that  they  exhibit  the  habit  of  climbing  the 
slopes  of  stream  Iwttoms,  offsets  i>erhaps  the  effects  of  a  displace- 
ment of  the  surface.  Tt  should  be  noted  however  that  a  large 
swamp  tract  api)cai's  along  the  course  of  the  Big  Chazy  river  on 
the  eastern  border  of  tlu^  area  inapi)cd  just  where  the  river  turns 
to  a  north w^U'd  course.  Tlu»  valley  is  broad  and  open  here  and 
becomes  narrower  near  Tcrrv  Mills. 

Peat.  The  swamps  on  this  eastern  niar<;in  in  the  town  of  Cham- 
plain,  includinji'  a  lar^o  ouo  on  the  adjacent  ]^>use  Point  map  to 
the  eastward,  nw  said  to  he  underlain  by  extensive  peat  deposits. 

SUMMARY  OF  PLEISTOCENE  HISTORY  OF  THE  AREA 

Definite  traces  ot  j^laeiation  antiMior  to  the  latest  or  Wiscon- 
sin epoch  have  not  l)e(*n  recognized.  Earlier  <;lacial  dei)Osits 
might  well  have  het-n  scoured  away  in  a  region  which  received 
the  brunt  of  ic<'  action  as  the  Wisconsin  ice  sheet  pressed  on 
and  ros(*  over  the  northern  sloju'  of  the  Adirondacks.  A  small 
deposit  of  very  tine  <;:rayisli  sandy  clays,  with  whiter  bands  of  a 
more  silicious  character  in  the  north  bank  of  tin*  l^ig  Chazy, 
about  1  mile  ahove  Mooers  Forks  and  now  ov(M'lain  by  boulder 
clay  is  the  only  as  yc^t  discovered  deposit  intermediate  in  age 
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between  the  clearly  recognizable  Wisconsin  drift  and  the  ancient 
Paleozoic  rocks.  These  clays  ore  evidently  nonglacial^  but  whether 
they  are  Pleistocene  or  not  is  undetermined.  The  clays  coutain 
Potsdam  pebbles  up  to  3  inches  in  diameter^  of  angular  shapes  and 
free  from  striae  of  any  sort.  Floating  ice  appears  to  be  demanded 
for  the  distribution  of  such  pebbles  in  stratified  clays,  and  it  is 
possible  that  the  deposit  is  Pleistocene  in  age.  The  top  of  these 
clays  is  approximately  400  feet  above  the  present  sea  level. 

The  principal  surficial  glacial  deposits  of  the  region  pertain 
to  the  latest  stages  of  the  ice  sheet  and  were  formed  at  a  time 
when  the  country  to  the  southward  was  free  from  ice.  They  are 
undoubtedly  contemporaneous  with  many  of  the  deltas  and  lake 
beaches  about  the  southern  borders  of  the  Adirondacks,  and 
with  the  water  levels  in  the  upper  Hudson  valley. 

As  the  ice  front  receded  from  the  foothills  of  the  Adirondacks, 
recessional  frontal  moraines  were  formed,  and,  when  the  ice  had 
receded  far  enough  to  permit  of  the  existence  of  northward  flowing 
streams  having  a  considerable  volume  of  water,  this  drainage 
as  well  as  that  from  the  ice  became  organized  in  torrential 
streams,  escaping  along  the  ice  margin  toward  the  east  into 
a  glacial  lake  covering  the  site  of  the  present  I^ake  Champlain. 
These  waters  flowed  across  the  "  flat  rock  "  or  spillway  at  "  the 
Gulf"  on  the  international  boundary.  As  the  ice  I'etreated,  but 
before  it  retre^ited  from  the  north  sloj)e  of  Covey  hill,  it  seems  to 
have  opened  a  pat^sage  just  north  of  the  boundary  and  east  of  "  the 
Gulf,"  so  that  the  watei-s  passing  through  ''  the  Gulf "  for 
a  time  entered  a  glacial  lake  near  the  mouth  of  "  the  Gulf." 
Eventually  tlie  ice  melted  out  from  the  St  Lawi'ence  valley  so 
as  to  permit  the  ingress  of  sea  water,  whereon  strong  wave 
action  took  ])lace  at  what  is  now  an  elevation  of  450  feet  on 
the  north  slope  of  ('ovey  hill.  Southward  wave  action  is  found 
above  and  lx^l(»w  this  limit.  That  above  is  referred  to  a  glacial 
lake,  tliat  Inflow  mainly  1o  the  s<»a.  On  the  Plattsl)urg  quadrangle, 
to  the  southward,  there  is  a  clill  with  strouj]^  delta  building  at 
about  o;»0  feet,  y)lienomena  wliich  ai*e  takeu  to  mark  the  marine 
limit  at  that  i)lare.  The  marine  limit  lixed  in  this  manner  is  inter- 
preted to  indicate^  a  rise  of  the  old  sea  level  on  tlie  north  at  the 
rate  of  4.41  f(K}t  to  the  mile.     This  would  jjlace  the  marine  limit  on 
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the  northern  margin  of  the  Mooers  quadrangle  at  about  450  feet 
and  on  the  southern  margin  of  the  area  at  about  370  feet. 

Such  a  tilted  plane  agrees  very  closely  with  the  rate  of  falling 
oflF  in  elevation  of  the  fossil  shell  localities  from  Montreal  to 
the  fiouthernmost  localities  known  on  the  New  York  shore  of 

Lake  Ghamplain. 

•  

The  land  in  this  district  was  at  an  undetermiuable  elevation 
during  the  time  it  was  ice  covered.  When  the  ice  began  to 
disappear  from  the  region  a  glacial  lake  formed  along  its  front 
in  the  Ghamplain  valley  and  it  is  evident  that  the  land  in  the 
Bouthern  part  of  the  State  was  higher  than  it  is  now  in  relation 
to  the  Ghamplain  district.  During  the  existence  of  this  glacial 
lake,  changes*  of  level  apparently  were  in  progress,  but  they  can 
not  well  be  discussed  without  more  detailed  reference  to  the  glacial 
retreat  on  the  south  than  can  be  given  in  this  local  rei)ort. 

After  the  sea  came  in  from  the  north,  the  land  at  least  began 
or  perhaps  continued  to  rise  gradually,  causing  the  sea  to 
retreat  from  the  area.  As  the  land  rose,  the  streams  extended 
their  courses,  building  noticeable  deltas  at  particular  levels; 
and  gradually  the  exisfting  state  of  physical  features  of  the  area 
was  established.  There  are  some  reasons  for  believing  that  the 
changes  of  level  are  still  in  progress,  though  no  local  measure- 
ment of  such  a  movement  has  been  detected. 

The  general  discussion  and  a  more  complete  account  of  the 
glacial  lakes  and  the  marine  submergence  in  this  area  and 
throughout  the  Hudson  and  Ghamplain  valleys  will  be  found 
in  Museum  Bulletin  S4. 

EXPLANATION  OF  THE  MAP  OF  THE  MOOERS  QUADRANGLE 

The  southwestern  ]>art  of  tlu*  ^looers  quadrangle  everywhere 
above  the  ol(?vation  of  t)00  fi^er,  and  in  many  places  from  about 
700  feet  upward  is  more  or  less  thickly  coated  with  typical  till, 
here  and  there  lakiiip;  on  a  hnniniocky  as^^ect  where  thickened 
in  the  manner  indicative  of  recessional  moraines.  There  is  but 
one  stratified  sand  de])osit  in  this  th*ld,  that  near  Alder  Bend. 

The  niaj)pin<;  of  the  j:en(»ral  sIumM  of  snrficial  deposits  below 
the  limits  of  tliis  clearly  demonstrable  unmodified  glacial  drift 
must  b(*  n'^anled   as  provisional.     After   the  work   was  begun 
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what  at  first  sight  on  the  basis  of  long  familiarity  with  glacial 
drift  in  other  districts  was  taken  to  be  unaltered  glacial  till 
was  ascertained  to  be  till  partly  modified  by  the  action  of 
waves  or  currents.  Thus  near  Norwood,  on  the  west  of  this 
fleld^  marine  shells  occur  at  the  depth  of  over  2  feet  in  what  at 
the  surface  has  all  the  appearance  of  glacial  till,  but  which  in 
section  shows  that  it  must  be  regarded  as  a  rubbly  layer  worked 
over  without  distinct  stratification  or  even  rounding  of  the  con- 
stituent rock  particles.  Usually  the  action  of  the  sea  on  these 
stony  tills  has  been  to  leave  the  surface  of  the  deposit  strewn 
with  many  small  blocks  of  rock,  which  appear  to  have  accumu- 
lated on  the  surface  as  the  result  of  the  washing  away  to  lower 
grounds  of  the  finer  sands  and  clayey  particles  of  the  superficial 
layer  in  which  the  stones  were  originally  embedded.  The  larger 
glacial  boulders  are  seldom  moved  far  and  often  project  from  the 
soil  as  in  the  case  of  ordinary  till  areas. 

The  area  mapped  as  "  Undifferentiated  glacial  deposits  super- 
ficially worked  over  by  waves  and  currents''  is  of  the  above 
described  character.  Beach  lines,  and  bars  of  wave-heaped  rub- 
ble are  common  in  the  district  as  shown  on  the  map.  This  belt 
rises  to  a  somewhat  higher  elevation  on  the  southern  border  of 
the  area  than  it  (loos  on  the  north. 

Lying  above  this  wave-modified  district  there  are  in  the  north- 
western part  of  the  area  very  similar  deposits  only  Jess  distinctlj 
reworked  except  aloDg  coi'tain  ancient  water  levels.  The  distinc- 
tion between  the  two  areas  is  difficult  to  make  and  there  are 
large  areas  in  both  fields  which  I  am  siii'e  are  identical  in  toj)og- 
raphy,  in  composition  of  the  drift,  and  in  structure;  yet  one 
distinctly  gets  the  impression  in  passing  from  the  low  grounds 
to  the  upland  portion  of  the  district  on  going  above  an  elevation 
of  from  450  to  500  feet,  that  he  is  passing  from  a  zone  of  largely 
water-laid  materials  to  a,  region  of  till.  The  demarcation  in 
the  lield  between  these  two  areas  of  more  or  U'ss  modi  tied  deposits 
is  usually  very  vague.  I  have  drawn  it  on  the  map  at  about 
500  feet  in  elevation  in  the  northern  ]>art  of  the  map  because 
above  that  line  the  chief  characteristic  of  the  lower  belt  of  mater- 
ials— the  presence  of  beaches — is  usually  wanting. 
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k  Aoother  plan  of  mapping  would  have  placed  the  area  c 
b;  glacial  lake*  under  one  color  and  that  later  oomad  I9  the 
sea  under  a  dlflterent  color  bat  this  would  have  reanlted  In  aa 
equally  arbitrary  division  of  the  depoaiti  of  Ihe  area. 

The  pattern  for  beaches  and  ban  haa  been  aj^lied  eqnally  to 
the  belts  of  rounded  pebbles  and  angular  stones,  to  the  coarse 
bouldery  d^>osit  ot  Cobblestone  hill  and  the  sandy  tteacheik 
Some  of  the  lines  of  supposed  water  level  above  the  SOO  foot  line 
in  the  Dorthem  part  of  the  area  are  also  marked  by  the  lamB 
pattern  and  color. 
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New  York  State  Museum 

Tlie  New  York  State  Museum  as  at  present  organized  is  the  outgrowth 
of  the  Natural  History  Survey  of  the  State  commenced  in  1836.  This  was 
established  at  the  expressed  wish  of  the  people  to  have  some  definite  and 
positive  knowledge  of  the  mineral  resources  and  of  the  vegetable  and 
animal  forms  of  the  State.  This  wish  was  stated  in  memorials  presented 
to  the  Legislature  in  1834  by  the  Albany  Institute  and  in  1835  by  the 
American  Institute  of  New  York  city  and  as  a  result  of  these  and  other 
influences  the  Legislature  of  1835  passed  a  resolution  requesting  the  sec- 
retary of  state  to  report  to  that  body  a  plan  for  "  a  complete  geological 
survey  of  the  State,  which  shall  furnish  a  scientific  and  perfect  account 
of  its  rocks,  soils  and  materials  and  of  their  localities;  a  list  of  its  minera- 
logical,  botanical  and  zoological  productions  and  provide  for  procuring 
and  preserving  specimens  of  the  same ;  etc." 

Pursuant  to  this  request,  Hon.  John  A.  Dix,  then  secretary  of  slate, 
presented  to  the  Legislature  of  1836  a  report  proposing  a  plan  for  a  com- 
plete geologic,  botanic:  and  zooloj^ic.  survey  of  the  State.  This  report 
was  adoi>tcd  by  the  Legislature  then  in  session  ami  the  governor  was 
authorized  to  employ  competent  persons  to  carry  out  the  jilan  which  was 
at  once  put  into  effert. 

The  scientific  staft*  of  the  Natural  History  Survey  ul  1836  consisted  of 
John  Torrey,  botanist;  James  K.  DeKay,  zoologist;  Lewis  ('.  Beck, 
mineralogist;  W.  W.  Mather,  Kbenezer  Kmmons,  Lardner  \anuxem  and 
Timothy  A.  Conrad,  geologists.  In  1837  Professor  Conrad  was  made 
paleoiitologi>t  and  James  Hall,  who  had  been  an  as>istant  to  Professor 
Emmons,  was  appointed  geologist  to  succeed  Professor  Vanuxem,  who 
took  Professor  Conrad's  place. 

11ie  heads  of  the  several  (lepaitiiients  rLpoitciJ  annually  t<^  the  gover- 
nor the  results  of  iheir  invv-^iJLiatior.s,  vmA  tlie>c  (oii.-iitiitcd  ihe  annual 
octavo  reports  which  wnre  ]n;l»lisheil  fioni  1S37  10  1S41.  'Ihe  final 
reports  were  published  m  quarto  lorm,  l.egiTiiiii^  ..I  the  close  ««f  ihe  field 
work  in  i8.|i,  and  3000  sets  have  Inen  ili^lrii^jitc*!,  comprising;  four  vol- 
umes ol  .Licology.  one  of  niinu'aloL,'y,  two  j.)!* 'Mii.niv,  is-  e  ^l  /'•■'•logy,  'iwK,^ 
of  aiiricidture,  and  eiL;ht  t»f  ualconloloixv. 
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TbiB,  the  third  report  npon  work  begiin  in  1900,  Un  iti 
predecessors,  marta  an  important  advance  in  knoirledgB.  Tbe 
first  report.  State  Museum  Bulletin  47,  consisting  of  S80  pages 
and  36  plates,  gave  the  life  histories  of  about  one  hundred  aqutic 
forms  and  characterized  ten  species  and  two  new  genera.  The 
most  important  portion  of  this  work  was  the  monognphic  ac* 
count  of  the  larger  dragon  flies  (Odonata  Anisop.tera). 
There  were  also  valuable  additions  to  our  knowledge  of  the  stone 
flies  (Plecoptera)  and  the  May  flies  (Ephemeridae), 
and  the admiraible  account  of  the  Oaddis  flies  (Trichoptera), 
by  Mr  Betten,  deserves  special  mention  ibecause  of  its  careful  Uo- 
logic  treatment  of  a  heretofore  mmch  neglected  groi^.  The 
second  report,  State  Museum  Bulletin  68,  comprised  419  pages 
and  62  plates  and  was  a  continuation  of  the  preceding.  The 
monograph  of  the  Odonata  is  completed  by  an  eadurastive 
account  of  the  smaller  dragon  flies  (Zygoptera).  Ainong 
the  important  contributions  may  be  (mentioned:  The  key  to 
Coleopterous  larvae  with  an  account  of  some  aquatic 
Ohrysomelidae  byDr  MacGillivray,  the  discussion  of  cer- 
tain aquatic  nematoc*crous  Diptera  byDr  Johannsen,  and  a 
monograpli  on  the  Sialididae  of  the  Western  Hemisphere. 
The  present  report  is  a  continuation  of  the  work,  and  among  its 
valuable  featui'es  should  be  noted  the  monographic  account  of 
our  May  flies,  a  group  of  great  importance  as  food  for  fish.    The 

• 

small  midges,  belonging  to  the  Ohironomidae,  are  very 
important  as  fish-food  and  have  been  treated  exhaustively  by  Mr 
Johannsen.  These  three  publications  mark  a  most  decided  ad- 
vance in  our  knowledge  of  aquatic  forms  and,  with  the  publica- 
tion of  the  mono^aph  on  stone  flies  now  in  presparation,  a  large 
fund  of  information  will  be  available  for  the  student  of  aquatic 
forms. 

This  fitudy,  as  was  pointed  out  in  the  introduction  to  the  first 
report,  has  been  made  upon  broad  lines  with  the  avowed  purpose 
of  producing  something  of  value  to  the  fish  culturist,  who  must 
first  of  all  be  able  to  identify  aquatic  forms,  something  well-nigh 
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impossible,  before  these  reports  were  made  public.  The  investi- 
gations of  I)r  S.  A.  Forbes  of  Illinois  convinced  him  that  nearly 
one-fifth  of  the  entire  amount  of  food  consumed  by  all  adult  fishes 
examined  by  him  consisted  of  aquatic  nouropteroid  larvae,  the 
greater  part  of  them  l)einj^  the  young  of  May  Hies.  It  may  never 
be  possible  to  roar  acpiatic  insects  for  the  puri)08e  of  feeding  fish, 
but  it  certainly  is  feasible  in  some  instances  to  provide  conditions 
adapted  to  multiplication  of  aquatic  insects,  and  therefore  valu- 
able as  feeding  gi'oun^ls  for  fisli.  The  history  of  the  shellfish  in- 
dustry gives  a  little  idea  of  the  ])ossibilities  along  this  line.  A 
number  of  years  ag^)  it  was  at  a  very  low  ebb,  owing  to  unscien- 
tific methods  in  vogu(»  and  the  lack  of  individual  control.  This 
has  been  changed  and  Ave  now  have  a  thriving  industry  producing 
over  two  million  dollars  (.?2,:]09.758)  Avorth  of  products,  accord- 
ing to  the  report  of  (he  United  States  Fish  Commission  for  1900. 
It  is  exceedingly  difficult  to  obtain  figures  relating  to  the  value  of 
our  fresh-water  fishes,  but  a  com])ilati()n  from  the  report  of  the 
United  States  Fish  roiiniiission  for  the  year  1900  gives  the  total 
value  of  fresh-water  fish  in  the  Hudson  river  valley  and  Long 
Island  at  over  one  million  dollars  (11,102,544),  and  the  report 
for  1901  places  the  value  of  fresh-water  fish  obtained  in  the  State 
from  the  Great  Lakes  at  nearly  one  fourth  a  million  ($241,916). 
These  figures,  it  Avill  be  observed,  give  no  idea  of  the  value  of 
fresh-water  fish  taken  in  various  lakes  and  streams  throughout 
the  State,  aside  from  the  areas  mentioned  above.  Comparing  the 
water  areas  available  for  slu^llfish  culture  and  those  Suitable  for 
the  develofMiient  of  fn^sh  Avat(M-  fish,  it  will  be  seen  that  there  is  a 
considerable  discn^jjancv  in  favor  of  iho  latter  and  vet  the  value 
of  the  product  is  much  smaller.  It  is  stated  that  a  large  propor- 
tion of  the  market  fish  of  Thina  are  grown  in  ])onds,  and  that 
carp  culture  is  an  imiKU'tant  industry  not  only  in  China  but  in 
Germany,  and  that  fonncMJy  carp  w(M*e  extensively  reai*ed  in  Eng- 
land. Germany  a  fid  Sweden,  and  lately  France,  hjive  also  done 
considerable  along  this  line. 

It  is  hardly  likely  that  this  country  will  adopt  Chinese  methods, 
because  the  great  difference  in  the  price  of  labor  makes  it  imprac- 
ticable; still  the  proper  knowledge  of  the  conditions  suitable 
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fur  the  growlli  nn<l  [iiiillijiliailiOD  of  flsh  ntuy  put  it  within  tbe  I 
puwiT  »f  iii.'iuv  to  iiiiikt;  Hiiimtiilitial  iiddiduDS  tij  Iti(^  jiraductiviQr J 
of  HIVU8  uDcler  rontrol,  witiiout  gi'eat  inritMise  in  tlic  rost  of  mun*  | 
a{^-jiiL-ul.  Thcw  inv[?sti{{Hliunti  Jmve  lieen  cuudiutt'd  pi-iiauril^-  t*  i 
RRoei'lniu  tli<-  I'oltiliotis  vxiHtlti);  lM.>t\v'eeu  fisL  iitiil  iuKwlit  they  feed  I 
upon,  aiitl  tlK-  roiKlitioiiH  ncci-twarj-  for  tiic  di-velojunent  of  large! 
antountH  of  fldti-food.  Mm-Ii  of  lliu  prollmiTiiiry  work  has  beeKf 
ac-t'ompliBticd,  and  tlic  data  nlrondy  obtiiined  tihnuld  prove  of  great  J 
Kcrvitr  to  [MirtieH  iiilcivntrd  hi  tlnh  culture,  PKi>coiii)ly  in  making  I 
hen -tori  HI'  luirrcii  wiitiTS  prod  tie  tivc. 
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State  Entomglogut 
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I.     INTRODUCTION. 

BY  JAMES  G.   NEKDUAM 

This  bulletin  includes  further  results  of  the  study  of  material 
gathered  under  the  ausi)ices  of  the  New  York  entouiologic  field 
station^  and  is  therefore  complementary  to  bulletins  47  and  68 
of  this  same  series.  Bulletin  47  contains  the  more  general  re- 
sults of  the  first  field  season  spent  at  Saranac  Inn,  introductory 
keys  to  aquatic  insect  larvae,  numerous  life  historieSy  and  a  de- 
tailed report  of  the  draj^ontlies  (O  d  0  na  t  a-A  ni  s  opter  a) 
of  New  York  State.  Bulletin  08  contains  the  main  results  of 
the  second  firld  season  spent  at  Ithaca,  further  life  histories, 
detaile<l  reports  on  the  dainsellli<»s  (O  d  o  n  a  t  a  -  Z  y  g  o  p  t  e  r  a) 
of  the  state,  on  atiuatic  i>lant-beetles  (C  h  r  y  s  o  me  1  i  d  a  e),  on 
certain  families  of  nematocerous  diptera,  and  on  American 
S  i  a  1  i  d  i  d  a  e;  also,  an  account  of  the  food  of  the  brook  trout 
in  Bone  pond. 

This  bulletin  contains  the  work  of  thrcv  collaborators  who 
have  labored  a]>art  on  the  remaininj^  material  gathered  for  the 
station.  Mr  O.  A.  Johannsen  furnishes  thc^  major  part,  in  the 
form  of  a  com])lctiMl  rcvi^'w  of  the  Oh  iron  o  m  i  d  a  e  .  Not- 
withstanding:: that  these  litth^  gnats  are  enormously  abundant 
everywhere  and  are  of  first  importance  among  insects  alTecting 
fish  culture,  this  is  the  first  Aineriran  monograph  we  have  had 
dealing  with  the  family  to  whieh  they  belong.  It  is  a  generic 
treatment  of  the*  worhl  fauna.  to<r,»(ii(»i.  with  (h'tailed  descriptions 
and  life  historic^s  (inostly  new)   of  our  known  species.      It  is  a 


8  NBW  YORK  ffCAia   MUfllUM 

■ 

woric  of  flnft  importance^  and  will  donbtleiB  senre  as  a  basia  for 
fature  stadiea  in  this  long*n^lected  family. 

Mr  E.  J.  Morton  of  Edinburgh  contributea  a  paper  on  the 
micro-caddiafliee  of  the  familj  Hydroptilidae  of  Tri- 
choptera,  which  is  practically  the  beginning  of  the  stady  of 
this  groap  in  Ahierica. 

My  own  part  in  this  bulletin  is  a  second  contribution  to  the 
knowledge  of  our  may-flies.  Because  of  the  great  econiHnic  im- 
portance of  this  group  also,  I  have  thought  it  worth  while  to 
attempt  to  provide  American  students  with  a  better  Introduc- 
tion to  the  study  of  the  group  than  has  hitherto  been  generally 
available.  Hence,  in  addition  to  new  life  historiesi  I  have  {we- 
pared  new  generic  keys  to  both  nymphs  and  adults,  which,  with 
the  detailed  explanations  and  figures,  should  enable  even  a 
novice  to  take  up  the  study  of  this  neglected  group  with  some 
hope  of  success. 

I  have  also  prepared  a  brief  report  on  the  summer  food  of  the 
bullfrog  (Bana  catesbiana  Shaw)  at  Saranac  InUi  and  in 
the  discussion  of  that  food  have  included  a  number  of  ecological 
and  systematic  notes,  among  which  is  a  new  key  to  our  genera  of 
Hemerobiid  ae. 

I  planned  also  tt>  includo  li(»rein  a  report  on  the  stoneflies 
(Perl  id  ae)  and  did  much  work  to  that  end:  but  the  station 
collections  are  large,  and  much  material  has  come  to  me  from 
friends  outside,  and  ray  manuscript  has  grown  until  it  now 
seems  better  not  to  include  it  herein,  but  to  make  a  separate 
bulletin  of  it.  I  am  therefore  continuing  the  work  with  the 
purpose  of  making  the  next  station  bulletin  a  monograph  of 
North  American  l*erlidae.  T  should  be  greatly  obliged  if 
Ara(*rican  collector  who  have  even  a  few  specimens  would  send 
me  them  for  study. 

Ill  this  place  T  may  add  a  note  supplementary  to  bulletin  68. 
The  "  unknown  tipulid  larva  from  a  spring  -'  described  on  pp.285- 
286  and  figured  in  pl.lO,  figs.4-5,  is  P  e  d  i  c  i  a  a  1  h  i  v  i  1 1  a 
Walker.  ITad  Beling's  third  paper  on  Tipulid  larvae 
(Verh.  zool.-bot.  Oes.  Wiel.  vol.  lUI)  been  availjiMe  to  me  when  I 
was  studying  this  larvae,  I  should  have  been  able  to  determine 
it  from  his  keys  and  description.  The  "  unknow^n  leptid  larva 
from   rapid   sti'eams"  of  p.286   and  pl.lO,  fig.l,  is  doubtless  a 
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species  of  Atherix,  as  lias  been  kindly  indicated  to  me  in 
correspondence  by  both  Professor  A.  Giard  of  Paris  and  Dr  R. 
Lauterborn  of  Liidwigshafen. 

THE  SUMMER  FCX)D  OF  THE  BULLFROG  (RANA  CATES- 

BIANA  SHAW)  AT  SAR.\NAC  IXN 

(With  plate  1) 

BIT  JAMES  G.  NEEDHAM 

Bullfrogs  are  common  at  Saianae  Inn.  Any  warm  evening 
their  sonorous  notes  may  be  heard  reverberating  through  the 
tamarack  swamps,  echoing  and  reechoing  across  Little  Clear 
pond  between  Green  hill  and  the  outlet,  or  rising  with  a  startling 
crescendo  near  at  hand  from  the  shallows  of  the  reedy  creek, 
setting  the  thread-rushes  trembling,  and  fretting  the  face  of  the 
water  with  infinitestimal  wavelets^  striking  with  wonder  and 
admiration  the  ears  of  the  stranger  accustomed  only  to  the 
vocal  powers  of  the  lesser  civilized  frogs.  By  day  they  sit  in  the 
edge  of  the  water,  stolidly  basking  in  the  sunshine,  picking  a 
straying  bee  or  dragonfly  out  of  the  air,  or  lapping  a  floating  ant 
OP  an  emerging  caddisfly  from  the  surface  of  the  water,  eating 
much  or  little  according  to  the  bestowal  of  Providence,  and  when 
alarmed  by  our  too  close  ai>proach,  plunging  away  with  a  single 
dilatory  and  awkward  leap  into  deeper  water.  Their  tadpoles, 
likewise  of  phenomenal  size,  are  to  be  seen  about  the  submerged 
timbers  in  Little  Clear  pond  and  crei^k.  They  are  oftenest 
observed  resting  upon  the  logs  in  the  sunshine.  Frequently, 
when  crossing  the  bridge  over  Big  Clear  creek  on  the  Otisville 
road  during  our  first  field  season,  I  stopped  to  watch  them  sun- 
ning themselves  on  the  submerged  bridge  timbers,  and  often 
dropped  pebbles  upon  them  to  see  them  swim  away.  They  would 
wriggle  and  sidle  and  slide  off  the  timbers,  and  then  with  a 
motion  that  appeared  most  deliberate  strike  a  straight  course 
obliquely  downward  far  away  across  the  clear  deep  waters  of  the 
stream,  moving  slowly  forwanl  by  sculling  undulations  of  the 
enormous  banner-like  tail. 

During  July  and  August,  1900,  I  preserved  the  food  of  a  number 
of  adult  bullfrogs  from  Little  Clear  creek,  taking  the  stomachs  of 
chance  specimens  that  were  killed  for  food  and  preserving  and 
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cleaning  the  contents.  Most  of  the  specimens  were  obtained  for 
me  by  my  friend  l)r  O.  S.  >\'estcott  of  Chicago^  who  was  visiting 
the  station  at  that  time.  I  suggested  that  he  test  the  eflSciency 
of  a  hook  and  line  baited  with  a  little  piece  of  red  silk  flirted  near 
the  bullfi*ogs'  heads.  He  reported  the  capture  of  every  specimen 
properly  approached;  said  that  bullfrogs  are  abject  idiots;  said 
that  if  one  is  not  hooked  at  his  first  dash  for  the  dangling  cloth, 
but  gets  his  mouth  snagged^  he  will  go  for  the  bait  again  and 
again  as  eagerly  as  at  first.  It  is  indeed  i*emarkable  how  the 
predatory  reflexes  incited  by  the  sight  of  the  dangling  red  cloth 
prevail  over  the  effects  of  the  wounds. 

There  now  I'emain  in  the  New  York  State  collection  the  pre- 
served contents  of  the  stomachs  of  fifteen  of  these  frogs,  and  I 
have  studied  this  material,  with  the  aid  of  Mr  W.  H.  Ferguson, 
and  report  on  it  here.  The  following  table  is  largely  the  work 
of  Mr  Ferguson.  I  have  added  to  it  the  single  record  published 
in  bulletin  47  p.401,  making  IG  in  all. 

The  traditional  account  of  the  manner  of  the  bullfrog's  feeding 
pictures  him  sitting  immobile  on  a  bank,  watching  for  insects 
passing  through  the  air,  and,  when  these  approach,  capturing 
them  by  flirting  out  his  long,  bifuivatcd,  sticky  tongue  and 
striking  tlieni.  The  picture  is  iiKoniplete.  Doubtless  be  cap- 
tures some  of  the  bi.M?s  and  hover  flies  and  others  of  the  fleetest 
insects  in  just  this  way,  but  the  larger,  heavier  and  slower  ones 
he  endeavors  to  nie4»(  half  way.  For  iiislance,  on  the  approach  of 
a  bijjj  Hublislly  or  a  blackwing  damselliy,  Ik*  In^eonies  greatly  ex- 
cited^ esiiecially  after  an  uusmcessful  stroke  at  it,  and  leaps  and 
plunges  toward  it  with  tongue  and  Jaws  hotli  reaching  for  it. 
Some  of  tlie  lai*«r<'r  of  his  cajitives  would  not  he  held  by  th(« 
adhesiveness  of  his  tongue  without  the  iiinnediate  assistance  of 
his  jaws.  ^Morcovei'.  the  j^reatei*  part  of  his  food  is  not  cdjtained 
from  the  air  at  all.  Init  fi*om  plants,  from  tin*  irronnd.  and  from 
tlie  water,  and  donUtlcss.  l>v  nnn-e  dclil>eratr  nicthcMls.  The  catcM*- 
pillars  and  sawlly  larvae  of  the  table  wer(»  ])robably  picked  from 
plants;  the  be<'tles  ami  milli])edcs  from  the  ^ri'o^nid :  the  water 
striders.  tloatin^^  dead  insects,  soldierlly  larvae.  j::nat  ]>n]Kie.  and 
transformin^r  caddisllies  from  the  snrface  i^f  the  watcM-;  and  the 
niaylly  nym]>h,  gnat  larvae  and  some  of  tin*  snails  probably  from 
beneath  the  water. 
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LetTing  aside  flte  plunt  fruguionts  eaten,  wbich  w^v  J 
of  considerable  nomber  and  Tariety,  wtiioli  were  obtained  Itoth  T 
from  tiie  water  and  the  air  (aa  sbowu  by  tlie  presence  of  Qlnmea- 
tnia  algae  and  a  broken  flower  cluster  io  tbe  same  etoiuach),  bnt  I 
l^ch  were  probably  all  obtained  acci^eatiilly  aloog  with  tmimal  I 
food,  tboe  were  preeent  tite  remains  of  1C4  animals.  Of  these  J 
the  largeat  oamber,  139,  were  inlets.  18  tvoif?  snails.  3  ncre  J 
eroitacea,  8  were  apiden,  and  2  were  vertebrates.  The  most  im- 
portant part  of  the  food  is  doubtless  insects  and  snails;  tbe  I 
fDrmer  In  great  Tariet^f  the  latter  consisting  of  a  single  specica.  i 
LeaTlng  airide  frog  no.  16,  whose  stomach  contained  only  a  lai^  | 
Dieadow  moose^  the  other  15  had  eaten  on  an  average  0  inaectaJ 
and  IJZ  snails  ^[tlece. 

Of  the  InsixrtB  eaten  two  were  millipedes  (apparently  J  a  1  u  a  ^ 
bnt  not  In  condition  to  IdentU^  with  certainty)  and  the  remainder  I 
wen  hcxapoda.  The  ten  orders  present  bad  tiie  following  numer-  J 
leal  r^reeentation :  Dlptern.  12:  TT  y  in  o  n  n  p  te  m  .  22;.j 
Hemlptera,  19;  Ooleoptera,  18;  Trloboptera, 
15  (not  iuclading  4  whose  presence  was  evidenced  only  by  sand  anp- 
posed  to  have  been  derived  fMm  larval  casea) ;  Odonats,  11, 
and  a  lai^  mass  of  eggs  of  Tetragonenria  ;  Orthop- 
tera,  6;  Neuroptera,  3;  Lepidoptera,  2  (larvae); 
Ephemfridae,  1  (nyniph).  Of  these  the  aiz  orders  first 
named  were  present  in  fairly  equivalent  proportions,  and  these, 
with  the  Boail,  Phyaa  heterostropba,  may  be  said  to 
conatitnte  the  staple  food  of  the  bnllfrog  in  sammer  at  Saranac 
Inn.  The  bnlk  of  the  snails  eaten  was  certainly  greater  than 
that  of  the  insects  of  any  single  order.  Tbe  largest  animal  eaten 
was  the  meadow  moase,  and  next  in  size  were  the  two  craw* 
fishes. 

Vertebrates.  There  were  two  vertebrates  eaten;  frog  no.  16 
had  eaten  nothing  but  a  short-tailed  meadow  mouse  ( A  r  v  i  c  o  1  a 
peoQsylvenicQs)  of  large  size;  that  was  enou^  to  fill  his 
stomach  to  its  full  capacity.  How  he  came  by  this  sumptuous 
morsel  I  am  unable  to  understand  unless  he  found  it  dead  and 
floating  down  tbe  creelr,  Frt^  no.  15  had  swallowed  a  yearlii^ 
tadpole  of  his  own  species. 
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Crustaceans.  Frogs  nos.  7  and  12  had  each  eaten  a  crawfish^  of 
which  there  remained  as  evidence  only  the  chelipeds.  These  indi- 
cated half-grown  individuals  of  the  genus  Cambarus.  Frog 
no.  15  had  oaten,  i)robablj  by  accident,  a  minute  and  undeter- 
mined copepod. 

Hymenoptera.  These  collections  were  made  during  the  season 
of  flight  of  the  winged  males  and  females  of  the  big  carpenter  ant 
(Camponotus  pennsylvanicus)  remains  of  which 
were  found  in  nine  stomachs.  Thus  this  species  occurred  a 
greater  number  of  times  than  any  other.  Stranded  specimens 
were  frequently  seen  floating  down  the  creek,  and  the  frogs  may 
as  well  have  obtained  them  from  the  surface  as  from  the  air. 
Worker  bumble  bees  (Rom  bus  ternarius  Say  and  B. 
c  o  n  s  i  m  i  1  i  s  Cr.)  were  found  in  five  stomachs,  and  these  were 
doubtless  obtained  alive.  The  bullfrog  would  seem  to  be,  like  the 
brook  trout,  immune  to  bee  poison.  The  other  hymenoptera  were 
but  three ;  a  wasp  ( V  e  s  i>  a  d  i  a  b  o  1  i  c  a  Sauss.)  in  frog  no.  12, 
a  sawfly  Inrva  in  frog  no.  1.  and  a  minute  parasitic  hymenopter  in 
frog  No.  11. 

Coleoptera.  Of  the  16  specimens  of  this  order  eaten  12  were 
Carabidae  (11  adults  and  one  larva) ,  and  there  were  single 
adults  of  Scarabaeidae,Chrysomelidae,  and  C  u  r  - 
c  u  1  i  o  n  i  d  a  e ,  and  a  single  larva  ofElateridae. 

Diptera.  This  order  was  represented  by  the  largest  number  of 
individuals,  but  many  of  them  were  very  small.  Six  families  were 
represented  :  T  i  p  u  1  i  d  a  o  ,  O  h  i  r  o  n  o  m  i  d  a  e  ,  S  t  r  a  t  i  o  - 
myidae,  Syrphidae,Tabanidae,  and  Tachinidae. 

A  single  adult  Tabanid  was  eaten,  two  adult  T  a  c  h  i  n  i  d  a , 
four  adult  S  y  r  p  h  i  d  s  ,  the  better  preserved  appearing  to  belong 
to  the  genua  E  r  i  s  t  a  1  i  s  ,  five  adult  T  i  p  u  1  i  d  a  e ,  all  belong- 
ing to  moderate  sized  species  of  the  genus  T  i  p  u  1  a  .  There  was  a 
single  adult  Chironomid,  but  there  were  eleven  pupae,  ten 
of  them  from  frog  no.  14,  all  belonging  to  the  genus  C  h  i  r  o  n  o  - 
m  u  B  and  one  larva  from  the  same  frog  belonging  to  the  same 
genus  and  one  Mon^ing  in  C  e  r  a  f  o  p  o  g  o  n .  A  sixth  family, 
S  t  r  a  t  i  o  m  V  i  i  d  n  o  .  was  roT)ros(^niod  hv  twelve  larvae  of 
Stratiomyia  badius?  from  frog  no.  1.  In  bulletin  47, 
p.B76,  I  have  recorded  that  I  could  find  but  a  single  specimen 
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of  this  species  during  the  season.  Of  the  total  of  42  Diptera 
eaten  27  were  larvae  and  pupae,  and  these  must  have  been  ob- 
tained from  the  water. 

Trichoptera.  With  the  single  exception  of  the  large  Neu- 
ron i  a  p  o  s  t  i  c  a  eaten  by  frog  no.  3,  all  the  other  caddisflies 
were  teneral  imagos,  captured  prolxibl}'  as  they  came  to  the  sur- 
face in  transfonuation.  This  was  evidenced  by  the  pupal  skins 
still  hanging  to  many  of  the  specimens.  All  were  in  bad  con- 
dition in  consequence,  and  in  determining  them  I  placed  chief 
reliance  on  the  characters  of  the  pupal  skins.  I  was  able  to 
assure  myself  that  about  nine  of  the  specimens  belonged  to  the 
genus  II  a  1  e  s  u  s  and  another  to  Hydropsyche.  The  sand 
found  in  four  of  the  stomachs  st»emed  to  indicate  that  larvae  in 
their  cases  had  been  eaten  earlier  and  entirely  digested.  Larvae 
.  of  Poly  centre  I)  us  lucid  us  and  Molanna  cinerea 
are  suflficientlv  available  in  Little  Clear  ci-eek.  I  have  shown  in 
bulletin  68  that  the  brook  trout  in  Bone  pond  swallow  the  larvae 
of  another  sjjecies  case  and  all. 

Odonata.  Drangonllies  constituted  as  large  a  part  of  the  food 
as  any  other  single  gi'onj>  of  insects.  Although  the  number  was 
but  elovon,  the  sizo  of  ilio  individiials  was  relatively  large,  the 
adult  Acs  eh  II  a  and  the  nymph  of  Anax  Innng  among  the 
largest  inscM-ts  eatrMi.  Four  adult  and  apparently  fully  colored 
blackwin^^s,  ( '  a  1  o  p  t  o  r  y  x  ni  a  c  u  1  a  t  a,  two  adults  of  A  r  g  i  a 
V  i  o  1  a  (•  (Ml  and  siii«:li»  uiHl(»t<M*ininod  Hpeciniens  of  Lestes, 
K  n  a  1  1  a  ;r  in  a  and  A]  s  c  Ii  n  a  iiiak(^  up  the  list,  together  with 
a  nynij)h  of  A  ii  a  x  j  u  n  i  n  s  and  an  undctennincd  n\'mph  of 
th(»  subfamily  A  ir  r  i  <>  n  i  n  a  v.  The  adults,  so  far  as  might  be 
dcMcrniincd,  wow  all  IVuiaU's  and  uii^Iil  have  Immmi  obtained  while 
ovijK>siiiu<r.  Fro^  no.  4  had  swallowed  a  considerable  mass  of 
o<r,iis  of  T  (' t  i-a  «r  <>  11  o  u  r  i  a.  In  bulletin  17,  p|>.4!M)-l|)2  (with 
ti^.llh  1  have  ^iscn  an  acrount  of  these  e;^^'s.  The  frog  ]u*obably 
found  a  rluster  uiiusuallv  close  in  shore. 

Hemiptera.  The  water  skaters  i  II  \  d  r  o  t  r  e  c  h  u  s  s  p  ?) 
constitute  an  ini|tortant  and  fairly  constant  elenuMit  of  the  food, 
10  of  the  1!)  specimens  found  b<'in^  of  tliis  ^enus. 

Orthoptera.  V'wr  «irasslioj»|M'rs  wei-e  found  sin^ily.  tlie  one  in 
condition   fit   for  determination   beini;    Mela  nop!  us    feme- 
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r  a  t  u  s  and  one  grouse  locust.  Considering  the  abundance  of 
these  about  the  edges  of  the  creek,  I  was  somewhat  surprised  that 
more  had  not  been  eaten.  As  many  as  this  may  e^isily  have  been 
picked  from  the  surface  of  the  water. 

Lepidoptera.    Two  moth  larvae  only. 

Ephemeridae.  A  single  nymph  of  Siphlurus  alter- 
n  a  t  u  s  Say  was  eaten  by  frog  no.  14.  It  must  have  been  taken 
beneatli  the  surface  of  the  water  as  tliese  nymphs  do  not  come  to 
the  surface,  so  far  as  I  have  observed,  except  to  transfonn,  and 
this  one  was  not  nnuly  for  transfornmtion.  I  have  given  an  ac- 
count of  the  habits  of  the  nymph  of  this  species  in  bulletin  47 
p.424.    It  was  a  surprise  to  me  that  no  adult  May  Hies  were  eaten. 

Neuroptera.  Amphibian  stomacJis  offer  a  new  field  for  collect- 
ing rejut^entatives  of  this  order,  a  ftehl  in  which  1  have  made 
some  of  mv  best  finds,  and  that  in  a  verv  little  material.  I  found 
S  i  sy  r  a  u  m  b  r  a  t  a  Ndm.  tirst  in  the  stomach  of  a  ti'ee  frog, 
as  retx)rded  in  TsycJio  vol.10,  p.29,  and  these  bullfrog  stomachs 
contained  specimens  of  a  new  species  of  Micromus,  and  of 
C  1  i  m  a  c  i  a  d  i  c  t  y  o  n  a  Ndm.  and  Uemerobius 
a  m  i  c  u  1  u  s    Fitch, — single  specimens  of  each. 

SYSTKMATIC  XOTlvvS  ON  nEMEROBIIDAE 

Micromns  jonas  sp.nov. 

Allied  to  M  .  a  n  g  n  1  a  t  u  s  .  but  smaller;  exi)anse  10mm. 
Known  only  from  its  wings,  but  these  alone  will  distinguish  it 
(pl.3,  fig.2).  Th(»  fore  wing  is  4.7inm.  long  and  2mm.  wide,  with 
front  and  hind  margins  nearly  parallel  in  their  middle  third. 
Their  color  is  rich  fulvous,  with  darker  fuscous  oblique  streaks 
along  th(»  line  of  both  the  gradate  s(M*ies,  and  less  distinct,  more 
transverse  marmoratc*  liiu^s  lM»twc^n,  which  b<*come  arcimte  where 
thev  traverse  the  bases  of  the  apical  forks  bevond  the  s(*c(md 
gradate  series;  hind  wing-s  pale  fulvous  alK)Ut  mai-gins,  the  disc 
transpai*ent,  and  the  veins  traversing  it  vcTy  angulate  in  their 
course  with  crossviMiis  incomplete*.  Clradatc*  veins  in  fon*  wing; 
inner  series  5.  ont(»r  sei*i(»s  1-.") :  in  hind  wing;  inner  s<»ries.  :M.  outer 
series  ^i.  Saranac  Inn,  N.  Y.  Taken  from  bullfrog  stomach 
(no.9  of  table)  in  July.  1000. 
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1  liavu  in  haud  a  stud;  of  llie  veoation  of  the  Hemcro* 
bi  i  d  ae  .  Tliitt  iimt«rial,  especially  liumerubias  amicu- 
luB  Fitch,  and  aoofher  of  Fiteh'a  niro  apmiea,  H.  Mcci- 
(lentalis  from  Illiuois  {which  I  liave  nveutly  received  from 
Wisconsin),  together  with  other  8[>pcie(*  uf  Uumcrobinti  col- 
Iwted  at  Saraiiac  Inn,  Ithaca  and  in  Illinois,  have  thrown  some 
light  on  the  evolution  of  the  peculiar  Heniei-obiau  t^ipe  of  venatioD. 
My  study  will  in  due  time  U-  jmblishi^  elsewhere  when  it  is  foui- 

,  pleted;  and  the  results  to  hi?  noted  here  are  merely  that  H.  ami- 
8  Fitch  and  il.  occidentalis  Fitch  represent 
two  stages  in  the  evolution  of  Ihe  t.\tpe  which  should  be  marked 

I  by  generic  rank.     I  tlicrefoi-e  characterize  them  here  and  in  the 

I  form  of  a  key,  because  the  key  fo   II  e  m  e  r  o  b  i  i  d  a  e  in  bulletin 

:  47  WHS  not  made  con>plete  f«>r  our  genera : 

KZY  TO  THE  OEHESA  OF  HEMEHOBIIDAE 

0  Bnincbes  of  the  rttdinl  sector  arising  ((.  <■.,  sepn- 
rotlUK  from  vein  R,)  by  a.  l-uiiuuuu  stalk 

6  With  three  ocelli ; Oil* 

hb  Witli  no  ofelll 

o  Uunuful   i:rottaveiii    {the  bosal   costal  croM- 
veln)  Bimplc  and  not  recurrent 
d  Some  of  the  branchea  of  vein  Cu,  forked..  BlB^ra 
dd  All  of  the  branches  of  vein  Cu,  simple. ...                 G 1 1  m  ■  c  1  a 
cc  Humeral  crossveln  recurrent  and  bearing  a 
number  of  branches  on  Its  outer  side 
d  SubcoBtn  and  radius  sepnrntc  at  the  tips..  Folf  stoechotes 
dd  SubcostQ  and  radius  conjoined  at  tbe  tips. .                    Berotb  a 
oa  Branches  of  tbe  radial  sector  appearing  to  arise 
separately  from  vein  R, 
b  Humeral  crossveln  unbranched  and  not  recur- 
rent (pl.3.  Qga.  1  and  2} HlcTomns 

bb  Humeral  crossvein  recurrent  and  with  branches 
on  Us  outer  side 
c  First  division  of  the  radial  sector  arising 
before  or  "[iiMislte  the  basal  subcostal 
crossvein ;  In  the  hind  wing  the  vein 
M,+,  Is  well  separatetl  from  the  base 
of  tbe  radial  acK>tor,  with  a  distinct 
cross  vein  between 
d  A  closed  cell  In  the  (Irst  fork  of  the  radius 
before  Ihe  tiase  of  the  second  division 
of  the  sector  (pi. 2,  fig.2);  front  coxae 
longer  than  the  femora 

Spadoblus  n.  g«ii.  type  H.  occldentalis  Pitch 
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dd  No  closed  cell  iu  the  first  fork  of  the  radial 
sector  before  the  base  of  the  second  divi- 
sion of  the  sector  (pl.3,  fig.3);  coxae  of 
fore  legs  shorter  than  femora 

Palmobius  u. gen.  type  II.  amiculus  Fitch 
cc  First  of  the  three  or  four  divisions  of  the  radial 
sector  arising  well  beyond  the  basal  sub- 
costal crossvein  (pl.2,  fig.l);  in  the  hind 
wing  vein  Mi+a  is  more  or  less  confluent 
with  the  base  of  the  radial  sector,  elimi- 
nating or  reducing  the  crossvein  be- 
tween    HemerobiuB 

EPHEMERIDAE 

Hi'    JAMES  G.   NEEDUAM 

Since  the  publication  of  Museum  Bulletin  47  little  attention 
has  been  given  bj  the  workers  at  the  Entomologic  Field  Station 
to  the  collection  and  rearing  of  mayliies*  Incidentally,  however, 
a  number  of  new  and  most  interesting  forms  have  been  brought 
together,  and  nine  additional  species  representing  as  many  addi- 
tional genera  have  been  ixiared — mostly  by  Mr  Betten  and  myself 
during  the  summer  of  11)01  at  Ithaca.  It  is  the  purpose  of  this 
paper  to  give  the  results  of  new  life  history  studies,  and  also  new 
keys  for  both  adults  and  n^iuphs,  that  shall  serve  as  a  better 
introduction  to  the  study  of  this  intei*esting  group. 

That  the  group  is  of  great  economic  importance  in  water  culture 
there  can  be  no  doubt.  Tast  food  studies  have  demonstrated 
this;  and  every  aquatic  collector  has  found  the  waters  teeming 
with  the  immature  stages.  There  are  mayfly  nymphs  for  every 
Kort  of  situation  in  fresh  water,  and  they  are  almost  everywhere 
abundant.  Tiiese  are  |)erhaps  the  dominant  insect  herbivores  of 
fresh  water.  Notwithstanding  their  ecological  interest,  the  won- 
derful ways  in  which  they  have  adapted  themselves  to  diverse 
modes  of  life  in  different  sorts  of  places,  and  their  singular, 
though  fragile,  beauty,  their  study  is  very  much  neglected  among 
us.  It  is  in  the  hope  of  interesting  more  of  our  field  workers  in 
them  that  I  have  added  to  the  life  histories  and  descriptions, 
the  keys  and  t<^xt  figures  of  the  present  paper. 

Few  life  histories  of  American  species,  whose  nymphs  have  been 
positively  determined  by  rearing,  have  as  yet  been  written.  The 
singular   nymph    of   Baetisca    obesa    Say   has    long   been 


IS  Maw  Tofts  wcATH  uvtmou 

bown,  liaving  been  described  bj  Walsh,  its  discoverer,  and  hjf 
Vayssiefe  and  Eaton.  In  bolletin  47  I  described  the  nymidis 
(having  in  each  case  bred  the  species)  of  Heptagenia 
pulchella  Walsh,  Baetis  pygmaea  Hagen,  Biphln- 
rns  alternatns  Bay,  Ephemerelfa  excrucians 
Walsh,Oaenis  diminuta  Walk^,  Hexagenia  varia- 
bilis Eaton,  and  Ephemera  varia  Eaton.  IntheAmeri- 
can  Naturalist  for  1903,  pp.25^1  of  vol.37,  Mr  Edward  W.  Berry 
described  the  nysnidis  of  THabrophlebia  americana 
Banks^  Bias  turns  cup  Idas  Bay  and  Gallibaetis  fer- 
r nginea  Walsh, and  in  Bulletin  68  I  described  the  nymph  of 
Gallibaetis  skokiana  Needham.  That  is  all  the  bred 
Species  that  have  hitiierto  beeia  described  in  America,  so  ftur  as  I 
know. 

In  the  following  pages  I  describe  the  nymphs  of  the  following 
si|^t  bred  species,  reprdMnting  as  many  genera:  Ghiroten- 
etes  albomanicatas  ap.  nov.  Ghoroterpes  basa- 
lts Banks,  Leptophlebia  praepedita  Eaton,  Gaenis 
allecta  sp.  nov.,  Ameletus  ludens  ap.  nov.  Ephem- 
erella  bispinaap.nov.,  Heptagenia  interpnnctata 
Bay,  and  Ecdyurus  maculipennis  Walsh,  Mr  W.  E. 
Howard  furnishing  an  account  of  the  life  history  of  P  o'l  y  m  i  - 
tarcys  albus  Say,  which  he  has  studied  at  Ottawa  111.,  but 
which  I  have  not  seen  at  large.  I  add  thereto  descriptions  of 
five  additional  species  which  have  not  been  bred,  but  to  which  the 
names  of  native  genera  are  assigned  tentatively. 

Borne  of  the  above  descriptions  are  generic  rather  than  specific : 
the  study  of  the  nymphs  in  some  genera  has  hardly  gotten  down 
to  the  species  as  yet.  Representatives  of  all  these  genera  are  de- 
scribed and  figured  in  Eaton's  Monograph  of  Recent  Ephenieridae, 
at  least  two  of  them  being  tentatively  referred  to  the  wrong  gen- 
era, however.  But  the  excellent  and  copious  figures  of  that 
work  make  it  possible  to  refer  the  five  sjiecies  of  unbred  nymphs 
to  their  genera  with  some  degi'et^  of  assurance. 

I  have  published  directions  for  collecting  and  rearing  nymphs 
of  mayflies  elsewhere,^  but  while  speaking  of  life  histories  I  would 
not  omit  to  mention  how  easy  it  is  to  get  life-histor\'  material  in 

iPart  0  of  Bull.  39,  U.  S.  National  Museum. 
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this  group.  As  is  well  known,  tliere  is  with  mayflies  one  moult 
during  adult  life.  The  nymph,  transforming,  leaves  the  water  as 
a  subimago,  and  later  moults  again  and  becomes  the  imago.  The 
subimago  stage  lasts  but  a  little  while — but  a  few  minutes  with  the 
most  ei>homeral  species,  about  a  day  with  the  nmjority  of  species, 
two  days  with  S  i  p  h  1  \i  r  u  s  alt  e  r  n  a  t  u  s  kept  indooi*s — 'being 
much  more  brief  than  is  the  pcM-iod  of  transfornmtion  of  even  those 
species  that  ai-e  most  conieited  in  time  of  appeamnce  on  the  wing. 
It  follows  from  this  that  when  one  tinds  subimagos  flying,  he  can 
go  to  the  water  whence  they  came  and  be  mther  sure  of  flnding, 
with  proper  searching,  the  full-grown  nymphs.  The  subimsgos 
may  be  recognized  by  their  gtMierally  duller  coloration,  and  the 
possession  of  fringes  of  hairs  around  the  wing  border  (present  in 
the  imago  of  C  ae  n  i  s  only  among  our  fonns).  Grown  nymphs 
may  be  placed  in  any  sort  of  a  dish  of  water  near  a  window  out 
of  the  direct  sunlight  to  transform.  The  subimagos  picked  from 
the  window  later  may  Ije  i>ut  in  paper  bags  and  left  to  moult 
again.  All  stages  are  best  preserved  directly  in  alcohol  of  about 
80  i)er  cent  strength. 

Besides  the  material  for  this  paper  collected  by  myself  and  Mr 
Betten  at  Ithaca  N.  Y.  and  Lake  Forest  111.,  and  that  furnished 
me  from  the  State  Mus(Mim  colkntion  by  Dr  Felt,  I  have  received 
material  used  herein  from  Professor  T.  D.  A.  Oockerell  collected 
at  Pecos  Now  Mc^xico,  from  the  late  Mr  K.  J.  Weith,  collected  at 
Elkhart  Indiana,  from  Mr  Thauncev  Judav,  collected  at  Twin 
Lakes  Colorado,  an<l  from  Mrs  Mary  Kogers  Miller,  collected  at 
Thousand  Island  Park  \.  V..  for  all  of  which  I  return  grateful 
acknowledgment. 

For  the  us<'  of  the  following  keys  a  little  moi'e  knowledge  of 
mayfly  struct ur(»  is  lilvcly  to  1h»  nvpiired  than  the  average  text- 
book of  enioniol()«ify  airor<ls.  A  knowledge*  of  the  names  of  the 
parts  of  the  ImmIv  and  Icp^  of  the  tyjdcal  insect  will  be  assumed; 
also,  of  the  jtrincijial  mouth  jiarts  and  antennae.  It  should  be 
known  that  the  niah'  is  readily  distingnisluMl  from  the  female  by 
the  iK)Ssession  of  much  lar<::er  comj)onnd  (\m's,  these  always  being 
remote  from  ejich  otluM*  in  the  fcMnah*,  and  by  the  possession  of  a 
pair  of  jointiMl  ajrjiendajrcs  callcMl  forceps  that  project  backward 
from  beneath  the  penultimate  segment  of  the  abdomen.    The  two 
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or  three  tUiform  appendages  wliicli  tenninate  the  abdoiuea  are 
iMfrc  called  caudal  setae.  i 

^e  tarsi  are  typically  five-jointed  in  the  adnlt,  tbon^  one  or  . 
tin*  basal  joints  show  a  marliod  tendency  to  fuse  with  the  end 
«f  tlie  tihia,  aod  the  laat  join  t  beats  two  claws  of  niri- 
•Ide  form  (Fig.5) ;  in  the  D>inph  the  tarsus  is  oue- 
Jlrinted  and  Jiesira  a  single  claw  (Plate  6.  fig.  7  and  8). 
ISe  iiioiitli  parts  in  the  adult  are  atrophied  aod  fnnctionless, 
l4kile  in  the  nyniiph  they  are  highly  developed.  But  one  feature 
of  them  needs  menttou  here,  however;  that  is  the  armature  of  the 
BHndible.    Uy  comparing  pl.O,  fig.4,  and  pl.S,  tlg.6.  it  will  t>e  seen 


n^.  1    Venation  ol  tbe  wlngt 


.;  letteiins  explained  Id  text 


that  each  mnudible  bears  on  its  inner  side  a  broad  more  or  less 
corrugated  molar  surface,  and  at  its  antero-lateral  angle  several 
variable  canifiea.^ 

To  the  venation  of  the  wings  the  student  who  aspires  to  ao 
acquaintance  with  majilies  would  do  well  to  pay  special  heed. 
This  is  of  chief  importance  because  1)  tbe  venation  is  perfectly 
detlnitc  and  easily  ol>8orved;  2)  it  suffers  least  distortion  in  pre- 
scr\'ed  specimens;  3)  it  remains  the  same  through  the  different 
develojmiental  stages,  and  4)  the  wings  are  better  retained  than 
the  other  appendages,  and  progress  is  better  in  using  a  key  if  the 
structures  mentioned  in  it  have  not  been  lost.    The  main  features 

1  Following  the  terminology  of  Vnysslere  for  these  rnrts.  Orgnntsatlon 
dee  larvee  des  Epbem4r1nes:  Ann.  Scl.  Nat.  (6)  toI.13.    1882. 
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of  the  venation  arc  eiisilj  learned,  and  afford  a  ready  clue  to  tlie 
relationships.  ]:;iton  says,  '■  Unstable  in  minutiae,  so  closely  is 
the  essential  ])lan  of  the  neuration  adhered  to  by  uearlj  related 
mayflies  that  the  general  fades  of  the  wing  is  an  important  aid 
to  their  classification,  affording  tharatteristics  as  easily  recog- 
nizable as  the  style  of  bniuching  in  the  case  of  trees." 

By  i-eference  lo  figs.l,  2  or  3,  or  any  uf  the  wing  figures  of  the 
lilatcs.  it  will  be  observed  tliat  there  are  three  nearly  parallel 
veins  extending  along  the  front  or  costal  margin  of  the  wing, 
tosta  (C),  subcosta  (i^c).  and  radius  {Ri).  These  three  are  fol- 
lowed by  three  forking  veins  that  oceujiy  the  greater  part  of  the 
wing  an-a,  the  radial  sector  (/?«),  the  media  {M)  and  the  cubitus 
(fit).     Tlic  middle  one  of  these,  the  media,  forking  usually  far- 


ther outward  than  the  utiiers  and  l>eing  more  constant  in  form, 
is  one  of  the  best  lniidiii:irk!i  of  the  wing.  All  that  lies  between 
il  and  vein  //,  is  liiiliaj  scilor,  which,  in  Ihe  foil-  wings  of  may- 
flies, is  ciilircly  dctaihrd  fiimi  llie  radius  and  functions  as  a 
Bei)arate  vein.  The  mily  place  in  (he  series  whcni  theiv  is  likely 
to  be  any  <liflirnlty  in  r('ii)}iiii!!ing  the  media  is  in  the  few  genera 
rlosi'ly  nllii'il  to  Iti'rMs  I  s<-e  li<:.:2)  in  wliirti  hiilti  the  iii<><lia  and 
the  eubitns  an-  ap|i:iic[i(ly  simple;  hut  it  will  Ik'  i-eadily  oI)served 
by  caiefnlly  not  in;:  tlii-  nnnilM-i-  and  rehilion  of  the  ](>n;.'itudinal 
wins  that  llio  hiiider  liniiirli  of  (he  furk  of  these  two  veins  is 
detached,  ami  a|)prais  as  an  inde|>endeut  sector  standing  on  the 
hinder  sidf;  (lie  rchilive  Irnirflis  "f  tiiese  veins  nnahle  one  to  recog- 
nize them  all,  even  wlien  detached,  or  wlien,  throngh  shifting  of 
cross  veins  n(  their  l>;ises.  Iliey  apjtear  to  have  formed  attach- 
ments of  a  cuntradictiny  sort  (see  vein  ('h„  in  pl.S,  flg.O).    These 
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three  forked  veins  are  followed  by  time  topically  sUnpie  veins,  I 

the  first,  second  and  third  anni  vebu,  iriik'h  occupy  the  smaller  I 
,  area  of  the  hind  angle  of  the  wing.  Bwre  is  inm^h  variability  I 
I  in  this  region  in  the  different  graera,  and  it  is  highly  iinportant  1 

that  these  three  veins  be  certainly  recogtiiKed;  to  do  this  it  is  ] 
r  only  neceesary  to  count  off  the  three  longltadinal  TCinn  of  tba 

cubitus — the  two  hmnches  {Cii^  end  Ou,)  and  the  Jilaector  ef  tte 
,  cubital  fork— back  of  tlie  media,  and  then  three  will  te  tte  thne 
h  best  developed  veins  remalnlD^.  In  the  k«jl  flie  dior^  IncoB- 
■^  Btant  interpolated  longitudinal  i;einji  are  called  Memalorfot,  aad 

that  whether  tbey  become  attaotied  to  principal  TCina  or  hrantlMM 
fcjbr  nanain  independent;  and  tba  irregular  velnf  fUxrat  the  maifin 
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of  the  wing  are  called  Teinlets.  The  length  of  the  media  is  tneas- 
nred  on  vein  Af,.  The  fore  wing  is  meant  in  the  key  except  vhere 
the  hind  wing  is  specified.  Fig.3  shows  the  unilateral  forking  of 
the  cubital  vein  and  the  divergence  of  the  cubital  and  first  anal 
veins  at  base,  characteristic  of  the  sobfamily  Ephemerinae. 

KIT  TO  THE  OIHEKA  OF  KATTUXS  OF  HOETH  iJIXBICA 


a  Ttie  cubital  and  drat  anal  yoliis  strongly  divergent  at  the  base  (fl^.S). 

Venation  never  greatly  reduced Epliemerlitae 

b  Tlie  fork  of  the  median  vein  very  deep,  almost  reaching  the  wing 
base;  two  long  Kimi)le  Inlercalarles  between  the  first  and  aeeood    . 
anal  veins.     In  the  liind  wing  the  vein  R,  separates  from  vein  R, 
close  beside  and  therefore  Is  little  longer  than  tbe  next  branch  of 

the  rndlnl  sector CampsuruB 

66  The  median  vein  forked  for  not  more  tbnn  three  fourtlia  of  Its  length; 
In  the  hind  wing  the  vein  R,  arises  much  In  advance  of  other 
branches  of  the  sector,  being  much  longer  than  any  ot  them 
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c  Between  the  first  and  second  anal  veins  is  a  bunch  of  dr^  long» 
straight  intercalaries,  conjoined  basally  before  their  attachment 
to  the  principal  veins;  the  second  anal  vein  nearly  straight  and 

unbranched Polymitarcys 

cc  Between  the  lirst  and  second  anal  veins  are  only  shorter,  sinuate, 

.  and  sometimes  forking  intercalaries,  attached  directly  to  the 

first  anal;  the  second  anal  vein  sinuate  and  often  branched 

(fig.3) 

d  The  median  vein  forked  %  to  %  its  length;  vein  Cu,  not  more 

strongly  bent  at  base  than  the  first  anal Euthyplocia 

dd  The  fork  of  the  median  vein  occupying  not  more  than  half  its 

length ;  vein  CUs  more  strongly  bent  at  base  than  is  the  first 

anal  (fig.3) 

€  The  third  anal  vein  simple,  but  attached  to  the  hind  margin  by 

a  number  of  crossveius;  in  the  narrow  first  fork  of  the 

median  vein  there  are  one  or  more  crossveins  before  the 

origin  of  the  vein  M3;  male  forceps  four-Jointed 

f  Caudal  setae  3,  d  and  $ ;  fore  tarsus  of  female  imago  %  as 

long  as  the  tibia Ephemera 

ff  Cauda  I  setae  2  in  c?  and  3  in  $ ;  fore  tarsus  of  $  %  as  long 

as  the  tibia Pentagenia 

fff  Caudal  setae  2,  J  and  $;  fore  tarsus  of  $  as  long  as  the 

tibia  Hexagenia 

ce  The  third  anal  vein  with  a  simple  terminal  fork  and  unattached 
to  the  hind  margin,  although  a  few  isolated  short  intercala- 
ries lie  between;  in  the  wider  first  fork  of  the  median  vein 
there  is  no  crossvoin  before  the  origin  of  vein  Mj;  male  for- 
ceps 3- jointcHi Potamanthus 

aa  The  cubital  and  first  anal  veins  parallel  at  base  (in  a  few  forms  with 
reduced  and  scanty  venation,  appearing  a  little  divergent) 
b  Eyes  of  tlio  male  simple  and  remote;  hind  tarsi  with  5  freely  movable 
segments;  venation  never  greatly  reduced;  intercalary  veins  be- 
tween the  first  and  second  anal  veins  unattached  basally  and  in 
two  pairs,  of  which  the  pair  nearer  the  hind  angle  is  the  longer 

(pl.4,  figs.  3  and  4) HeptaiTeninRe 

c  Basal  segment  of  the  male  fore  tarsus  not  surpassed  in  length  by  any 
of  the  succco<ling  st^gments 
d  Second  segniont  about  as  long  as  the  first  and  longer  than  the 

third Epeorus 

dd  Sci*on(l  segment  shorter  than  the  first  and  about  equal  to  the 

third Iron 

cc  Basal  segment  of  the  male  fore  tarsus  shorter  than  some  of  the 
suceocding  segments 
d  Basal  segment  of  the  male  fore  tarsus  longer  than  the  fifth  seg- 
ment, the  second  and  third  segments  of  unequal  length 

e  The  second  segment  longer  than  the  third Ecdyurus 

cc  The  second  segment  shorter  than  the  third Cynigma 

dd  The  basal  segment  of  the  male  fore  tarsus  shorter  than  the  fifth 
segment,  and  the  second  and  third  segments  of  about  equal 
length 
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e  Basal  segment  of  the  male  bind  tarsus  longer  than  the  third 

segment  Rhithrogena 

€€  Basal  segment  of  the  male  hind  tarsus  shorter  than  the  third 

segment    Heptagenia 

hh  Hind  tarsi  usually  with  but  four  freely  moTable  segpients,  the  basal 
segment  being  more  or  less  completely  consolidated  with  the 
tibia ;  eyes  of  the  male  enlarged,  often  approximated  on  the  dorsal 
side*  and  divided  into  superior  and  lateral  portions  with  corneal 
facets  of  different  8ize;  venation  various,  sometimes  greatly  re- 
duced :  intercalary  veins  between  the  first  and  second  anal  never 

as  in  h  above Baetinae 

c  The  three  anal  veins  nearly  parallel  to  the  hind  margin  of  the  wing 
and  to  each  other,  ending  in  the  outer  margin ;  in  the  hind  wing 
the  branches  of  the  radial  vein  are  strongly  unilateral  on  the  an- 
terior side ^ Baetisca 

cc  Anal  veins  strongly  divergent  distally,  usually  both  the  second  and 
the  third  ending  in  the  hind  margin ;  forlvs  of  the  radial  vein  in 
the  hind  wing  more  symmetrical 
d  The  median  vein  with  a  normal  forlv ;  hind  wings,  when  present, 
usually  but  little  longer  than  broad  and  with  a  copious 
venation 
i  The  intercalaries  between   the  first  and  second   anal  veins 
variable,  but  usually  more  or  less  independent,  and  not 
directly  dependent  from  the  first  anal;  three  well-devel- 
oped  caudal   setae    (except    in    Bias  turns,    in   our 
fauna) 
(J  IliiKl  wiiijjs  prost^nt 

//  Vein    Mj  ami   !)iscH-t(>r   of  tlio  ciihilnl   fork   indepeiKleiit ; 
between  the  latter  and  vein  Cuo  no  intercalaries:  vein 
('n.  ill  the  liind  winj:  rarely  preserveil ;  caudal  setae 
t,'(Mierally   nnich   lonjrer   than   the  body:   peiniltiiuate 
segment  of  tin*  iiinle  forceps  shorter  than  the  ante- 
penultimate 
/  In  the  bind  wini;  tbc^  sulx-ostal  vein  reaches  nearly  to 
the  wini]^  apex:  niale  forceps  three-jointed 
;■  Hind  winjr  with  a  sliLrht  concavity'  at  the  middle  of 
eostal    mar^'in;    5  (>    loni^itndinal    veins    between 
K.   and   \lz.\    veinlets   nnnierons   about  the   winji 
marjrins    and   crossveins    nnmenms   in   the   bind 
win. IIS 
/.■  Tbird  anal  vein  of  tin*  bind  wini;  wanting:  caudal 
s.'tae  of  about  o(|nal  IniLrtb .  . .  .L  e  p  t  o  j)  b  1  e  b  i  a 
II-  'i'liii'd  anal  M>iii  of  tb<'  bind  win.ii  i>resent,  and  often 
fi>llr)\v(Ml   by  (Mio  or  two  additional  intercalaries: 
median    candal    <r\:\    dislinelly    sbort»'r   than    tbe 

o(  bcrs    1*  1  a  s  t  u  r  u  s 

//  Hind  wim:  witli  an  aniruljir  Inlte  ]>r<>jo('tinir  forward 
from  tbe  middle  of  tbe  coital  mai'.^ifi  :  A  lonjiitud- 
inal  veins  betw(M'n  Kj  and  11-:  winii  marjiins  free 
from  veinlets,  and  few  crossveins  in  bind  winj? 

II  a  b  r  o  p  h  1  e  b  i  a 
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ii  In  the  hind  wing  the  subcostal  vein  terminates  in  the 
costa  at  hardly  more  than  half  the  length  of  the 
wing,  Just  beyond  the  obtuse  angulation  having  a 
thickened  margin ;  forceps  of  male  more  or  less  dis- 
tinctly four-Jointed Choroterpes 

hh  Vein  M3  and  the  bisector  of  the  cubital  fork  both  tending 
to  attach  themselves  to  the  posterior  branch  of  their 
respective  forks;  between  the  latter  and  vein  Cu, 
are  generally  some  short  intercalaries  (the  cubital 
region  thus  being  better  developed  than  in  group  h) ; 
caudal  setae  about  as  long  as  the  body;  penulti- 
mate segment  of  the  male  forceps  longer  than  the 
antepenultimate 
{  Veins  Cu. and  1st  A  separate  to  base.  .Ephmerella 
ft  Veins  Cuj  and  1st  A  fused  toward  the  base 

D  r  u  n  e  1 1  a  gen.  nov. 

gg  Hind  wings  absent Caenis 

ff  The  intercalaries  bet>veen  the  first  and  second  anal  veins  repre- 
sented by  a  series  of  veinlets,  often  sinuous  or  forking, 
extending  directly  from  the  first  anal  to  the  wing  margin ; 
costal  angulation  of  hind  wing  close  to  the  base :  but  two 
well-developed  caudal  setae,  the  median  one  being  rudi- 
mentary or  wanting ;  basal  Joint  of  hind  tarsi  evident  but 
not  well  developed 
g  Median  caudal  seta  a  distinctly  segmented  rudiment  (pl.B, 
fig.l);   forceps   of   male   three-Jointed;   posterior  pro- 
longation of  stennim  of  ninth  segment  of  abdomen  of 
female  bifid  at  tip 
h  Basal  sejnnent  of  fore  tarsus  of  male  shortest;  claws  of 
eacli  tarsus  unlike  each  to  each ;  hind  wing  with  the 
costal  angulation  acute,  and  the  fork  of  the  median 
vein  occupying  two  thirds  the  length  of  that  vein 

Colobur us 
hh  Basal  sogmoiit  of  fore  tarsus  of  the  male  longest;  claws 
of  each  tarsus  alike ;  hind  wing  with  the  costal  angula- 
tion obtuse,  and  the  median  vein  forked  through  one 

tljird  its  length Chirotenetes 

gu  MtHlian  caudal  seta  more  rudimentary  or  wanting;  forceps 
of  the  male  distinctly  four-Jointed;  posterior  prolonga- 
tion of  the  sternum  of  the  ninth  abdominal  segment  in 

the  female  entire  at  tip 
h  Claws  of  each  tarsus  alike;  caudal  setae  at  least  one 

half  longer  than  the  body Siphlnrus 

////  Claws  of  each   tarsus  unlike;   caudal   setae  about  as 

long  as  the  body  in  both  sexes Ameletus 

dd  Median   vein   apparently   simple,   its  posterior  fork  (MJ   beln^ 

(Ictaclicil  and  appearing  as  an  intercalary ;  hind  wings  when 

present  at  least  twice  as  long  as  wide,  and  provided  with 

but  1-3  longitudinal  veins 


wine*  I 
t  Fore  wiofi  with  nnniennia  costal  croMTSlna  bete*  tlw  btfta ; 
bind  \t1ii|s  wiUi  a  moderato  nuDlMr  of  eroHTClaa 

OalllbaetU 
ft  Fore  wlflfi  wltbont  CMtal  aommiam  btfore  tte  bona;  hind 
wIdci  without  croMTCtni  or  with  but  1-S  oC  thaa 
D  UorglEta]  Intercalarr  Yotiileta  I&  pain;  bind  wtagK  «Uang, 

Willi  a  abort  ooatal  angulatlaii Bast  la 

on  Marginal  Intercalai;  vefnteta  oC  tbe  fore  wine  atofla;  bind 
whip  linear,  with  a  qmr-Uke  ciiatal  *nf^«!ft1^w 

Oentropttlam 
ee  Hind  wln^  abaent Chloaon 

m  Uandlbloa  with  an  extcnal  tnak-Uke  ramus,  TtaUile  fKn>  abore;  |lllt 
on  abdominal  aegmenta  1-7  (often  ntdlmentarr  on  1),  donbla,  flat- 
tened, linear,  tbe  marflna  frlngad  with  re^lratacT  Slamcaiti 

Ifbamarlaae 

ft  Mandibular  tmka  longer  than  the  head  {borrowing  qtedea) 
o  With  no  frontal  pronilnence 
d  Lega  Increaring  In  teigth  poetoiorlr :  gllla  of  Oio  lirat  abdoonlnal 
aegment  ilniple;  labmm  hHiger  than  wide;  mazlllazy  pa^m 

two-Jointed  Polrmltarcja 

drf  Lcga  decreaalng  In  length  poaterlorlj;  labrum  wld«  than  long; 

maxlllai7  palpna  three-Jointed Bntbyplocla 

CO  With  a  conq)lcuoua  frontal  prominence 

d  Frontal  prominent^  rounded Hezagenla 

dd  Frontal  prominence  bifld  at  tip Ephemera 

bb  Mandibular  tusks  shorter  than  the  bead,  Inconsplcuoue,  only  their 

tips  visible  from  above Potamanthue 

hbb  Unknown Campsurus   and    Pentagenla 

aa  Mandibles  without  projectlug  tusk-IIke  ramus ;  gills  not  as  In  a 

b  Eyes  dorsal ;  body  strougly  de[>refised  ;  tarsal  claws  with  lateral  teeth ; 

dwellers  In  rapid  streams  and  on  wove  beaten  shores;  adopted  to 

clinging  to  flat  surfaces  of  rocks,  timbor»,  etc.  .H  eptagentnae 

o  Gills  represented  on  abdominal  spgrnent  7  by  simple,  lanceolate  or 

linear  fllnments,  differing  markedly  from   the  lamellae  of  the 

preceding  segments Hoptagenla 

cc  Gills  of  the  seventh  abdominal  segment  lamclllform,  like  those  be- 
fore them,  but  smaller 

d  Gills  on  nil  Iho  segments  divnrii'iito  in  [lairs E  cdy  urns 

dd  Gills  of  segments  1  and  7  approxinintcil  at  tbeir  tips,  being 
decurved  beneath  tlie  abdomen,  tboa*!  of  segment  1  much 
enlarged 
c  Head  widest  towaril  tbe  front;  mandible  with  Its  outer  canine 
linear,  truncate  anil  denllcnlate  on  the  end ;  labrum  retracted 
far  back  from  tbe  flaring  margin  of  tiie  frons;  maxilla  with 
Its  palpus  hairy  and  llie  tip  of  its  laeinln  armed  with  three 
large  teeth Iron 
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€€  Head  widest  toward  the  rear;  mandible  with  its  outer  canine 
shaped  like  a  shoemaker's  last,  the  heel  pointing  laterally 
and  the  long,  slender,  acute  toe  obliquely  forward;  labrum 
pendent  from  the  flaring  but  notched  edge  of  the  frons; 
maxilla  without  strong  teeth  at  tip  of  its  lacinia  and  without 

long  hairs  on  its  palpus Rbithrogena 

bb  Eyes  lateral ;  form  of  body  various ;  claws  smooth  or  toothed  below 

Baetinae 
0  Gills   completely  concealed   under   an   enormously   enlarged,   four- 

spined  dorsal  thoracic  shield Baetisca 

cc  Gills  exposed ;  thoracic  dorsum  normal 
d  Outer  caudal  setae  fringed  on  both  sides 
e  Gills  on  abdominal  segments  1-7,  double 
f  Gills  filamentous 

g  Each  a  pair  of  simple  filaments Leptophlebia 

gg  Each  a  pair  of  clusters  of  slenderer  filaments 

Habrophleb  i  a 
ff  Gills  lamolliform,  at  least  on  the  middle  segments 

g  Lamellae  of  each  gill  similar ...Blasturus 

gg  Lamellae  of  each  gill  markedly  differing  in  form  at  tip 

(soo  pl.R.  fig.8) Choroterpes 

ee  Gills  absent  from  one  or  more  of  segments  1-7;  one  pair  more 
or  loss  elytroid,  covering  those  behind  it 
f  Gills  present  on  the  seventh  abdominal  segment,  elytroid  on 
the  third  or  fourth  segment;  a  pair  of  tubercles  on  the 
apical  margin  of  each  segment  beside  the  middorsal  line 

g  IIojicl  smooth  above Ephemerella 

gg  IIo:h1  armed  above  with  a  pair  of  erect  occipital  tubercles 

D  r  u  n  e  1 1  a,  gen.  nov. 
//  Gills  absent  from  the  seventh  abdominal  segment,  elytroid  on 
the  siMond  scgiuont ;  no  dorsal  abdominal  tubercles 

Ca  en  is 
dd  Outer  caudal  sotae  fringed  only  on  the  inner  side 

c  Postorolateral   anj;lcs  of  the  hinder  abdominal  segments  pro- 
longed into  thin,  flat,  sharp  lateral  spines 
f  Fore  lejrs  conspicuously  fringed  with  Icmg  hairs;  gill  tufts 
present  upon  the  bases  of  maxillae  and  front  coxae  and  at 

bases  of  lamellae  on  abdomen Chirotenetes 

ff  Fore  Icius  without  conspicuous  fringes;  no  maxillary  or  coxal 
jrills;  no  c^ill  tufts  at  base  of  lamellae  on  abdomen 
(/  dills  donhlc  on  the  basal  abdominal  segments;  end  of  max- 
illa frinpHl  with  simple  hairs Siphlurus 

////  (Jill  lanicllao  all  single;  end  of  maxilla  fringed  with  i>ec- 

tinatiMl  li(K)ks A  m  e  1  e  t  u  8 

cc.  Postc'n»latoral  anjrlcs  of  the  hinder  abdominal  segments  hardly 
more  than  acute — not  i)rolonged  in  thin  flat  lateral  spines 
f  (Jill  lamellae  sinipl(» 
g  Laniellao  obtuse  at  ai>ex ;  maxillary  palpus  rounded  at  the 

aiH'x   Baetii 

////  LanM'llae  a<ute  at  apex;  end  of  maxillary  palpus  trun- 
cated    Centroptilum 
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//  Gill  lamellae  double,  at  least  on  some  of  the  anterior  ab- 
dominal segments 
g  Antennae  shorter  than  the  body;  tracheae  of  gill  lamellae 

pinnately  branched Gallibaetis 

gg  Antennae  longer  than  the  body;  tracheae  of  gill  lamellae 

palmately  branched Oloeon 

eee  Unknown  Colo  burns 

In  the  preparation  of  the  foregoing  keys  I  have  used  freely 
Eaton's  Monograph  of  Recent  Ephemeridae,  that  great  storehouse 
of  information  concerning  the  structure  of  mayflies.  Although 
in  a  few  minor  details  I  have  not  been  able  to  accept  the  classifi- 
cation therein  given,  1  wish  to  acknowledge  my  obligation  at 
every  turn  to  its  great  wealth  of  illustration,  and  to  express  my 
admiration  for  the  spirit  in  which  its  classification  is  set  forth : 
"It  is  only  by  taking  cognizance  of  points  of  difference  and  agree- 
ment in  many*  details,  in  the  anatomy  and  the  mode  of  develoj)- 
ment  and  the  habit  of  leading  representatives  of  the  various 
alliances  of  genera,  at  different  periods  of  their  lives,  before  and 
after  their  exclusion  from  the  egg,  that  the  mutual  affinities  of 
the  several  associations  of  genera  to  one  another  can  be  demon- 
strated adequately.  Until  such  comparisons  can  be  and  shall 
have  been  carried  out,  the  whole  question  of  their  arrangement 
can  only  be  dealt  with  in  a  tentative  and  exjKjrimental  manner; 
and  it  will  be  fortunate  if  error  be  avoided  in  the  ntK^essary 
grouping  of  the  genera  into  provisional  alliances  of  apparently 
kindred  forms,  preparatory  to  the  study  of  their  afQnitiee.  It 
is  far  more  c^asy  to  demonstrate  defects  in  i)roposed  methods  of 
classilieation  than  to  devise  a  trustwortliv  svstem  in  their 
stead." 

I  have  correlated  nyniphal  and  adult  structures,  and  have  ex- 
pressed that  correlation  in  the  fore<^()in<i:  keys,  wherein  all  the 
major  divisions  are  strictly  juirallel  for  the  two  stages.  That 
this  is  now  possible  is  n  si^^n  of  pro*rress  toward  a  natural  sys- 
tem of  classification.  The  one  serious  inco]i*:ruity  in  Eaton's 
system  -the  intc^'pojution  of  J  o  1  i  a  in  the  subfamily  E  p  h  e- 
m  e  r  i  n  Ji  (^ ;  ;in  incoiiirruity  that  urew  out  of  a  jirevious  error, 
inliei'iled  fnmi  Joh' — the  bn^'din^  of  (Mi  i  r  o  t  (mi  e  t  e  s  has 
emibled  iik*  to  remove.  Tlie  nymph  **  d  o  1  i  a  r  o  (*  s  o  1  i  "  is 
doubtless  that  of  tlu^  sole  European  species  of  C  h  i  r  o  t  e  n- 
o  t  (1  s,    O  h.    i  g  n  o  t  u  s     Walker.     A  comparison  of  the  figures 


MAY    FLIES  AND   MIDGES   OF   NEW   YORK  29 

of  pl.27  of  Eaton's  Monograph  with  those  of  my  pi.  5  and  6  will 
show  the  close  agreement  of  it  with  Ch.  albomanicatus, 
and  demonstrate  its  generic  position.  The  adult  which  Joly 
furnished  Eaton  as  having  been  bred  from  this  species  of  nymph 
was  doubtless  a  poor  specimen  of  Polymitarcys  virgo 
Oliv.  This  was  susi>ected  by  Eaton  and  yet  he  allowed  the  adult 
to  determine  the  position  of  the  species  in  his  system.  Doubt- 
less the  nymph  J  o  1  i  a  furnished  a  reason  for  including 
Oligoneuria  and  its  allies  in  the  Ephemerinae  also. 
The  njTnph  of  Oligoneuria  is  certainly  nearest  C  h  i  r  o- 
tene  tes  of  all  forms  hitherto  described;  and  it  has  not  yet 
been  shown  that  the  very  degenerate  imagos  may  not  as  well 
have  descended  from  this  part  of  the  series,  and  belong  in  the 
B  a  e  t  i  n  a  e  as  here  understood.  My  present  ideas  of  the 
major  natural  complexes  of  Ihe  order  may  be  ex;i)ressed  as  fol- 
lows: 

1  Subfamily  Ephemerinae;a  fairly  homogeneous  series.^ 

2  Subfamily   Ileptageninae;  a  verv'  homogeneous  series. 

3  Subfamily  Baetinae;  a  very  heterogeneous  series,  only 
definable  as  lacking  the  characteristics  of  the  other  two,  and  in- 
cluding five  fairly  distinct  groups,  some  of  which  may  be  found 
worthy  to  rank  as  equivalents  of  1  and  2  above: 

a)  The  group  of  01i)?oneurIa  (Oligoneuria  to  Homeoneurla 
of  KatoTi;  pis.  3  and  2Ct  of  his  monograph);  five  genera,  represented 
in  tropical  Aniorioa  and  in  the  old  world 

6)  The  gronp  of  B  a  o  t  i  s  ,  including  all  our  genera  of  Baetinae 
('xeo[>t    B  a  0  t  i  s  c  a  ,    and  many  exotic  genera 

c)  The  group  of   B  a  o  t  i  s  c  a  ,    including   B  a  e  t  i  s  c  a  only 

d)  The  group  of    IM*  o  s  o  p  i  s  t  o  m  a  ,    including  the  exotic   Prosopls- 

t  o  ni  a    only 

e)  llio  group  of  the  nameless  Chilean  nymph  figured  on  pl.53  of  Eaton*s 

>roTiograpli 

*Thcse  thriH^  suhfamilics,  which  I  indicated  parenthetically  in  my  key  to 
nymphs  published  in  bulletin  47,  I  had  already  recognized  In  1897.  Shortly 
afterward  my  friend  Mr  C.  A.  Hart,  of  the  Illinois  State  Laboratory  of 
Natural  History,  sent  me  a  manuscript  key  in  which  these  major  divisions 
were  plainly  iiuli<'ated.  and  also  a  number  of  minor  divisions,  including  the 
tribes  B  a  e  t  i  n  i  and  C  a  en  i  n  1  of  Banks  (Trans.  Amer.  Ent  Soc. 
26:247.  19<X)).  Tliis  key  was  then  already  in  use  by  entomological  stu- 
dents at  tlio  ITniversity  of  Illinois,  the  basis  for  these  divisions  having 
been  recognized  independently  and,  perliaps.  prior  to  my  own  recognition 
of  them. 


mir  TOBE  cun  musbdh 


While  the  breedinca  of  mayflies  now  to  be  reported  upoa  a 
iiot  very  nnmefoiu,  they  conld  hardly  be  bc-iti-r  distributed  foci 
the  purpose  of  sapplemeatiiig  existiiig  knowledge.  Tbe  C  li  i  r  o- 1 
tenetes  life  iiiator;  is  the  moRt  import;int.  because  of  the 
dUBcnltiee  and  discord  It  clears  away.  It  ib  well  supplemented 
by  the  breeding  of  Ameletns,  wbich  fhows  that  to  this 
genus  belongs  the  nymph  that  Elaton  referi-ed  bv  supposition 
to  Gbirotenetea  (Mon(^;raph,  pl.40).  Furthermore,  tbe 
other  new  life'  histories  represent  additiosal  genera  or  very 
striking  iq>ecies.  A  few  notes  are  added  concerning  species 
whose  life  histories  have  been  prerioasly  knowti.  J 

The  following  notes  and  descriptions  follow  no  systoiuatic  I 
order  of  arrangement,  bat  are  ordered  as  was  convenient  in  writ- 1 
ing  them: 

Baetisea  obeia  Walsh 
Tfais  flingnlar  mayfly,  known  hitiierto  from  Bock  Xslasd,  Illi-  . 
nois  and  Indiana,  the  place  of  its  discorery,  has  been  fonad  at 
two  places  in  ftew  Twk  Btate:  In  Qie 
Niagara  riyer,  by  Jfc  E.  P.  Van  Dmee 
of  Buffalo,  and  at  Newport,  where  a 
single  nj'inpli  was  taken  May  30,  1902, 
by  Mr  I>.  B.  Young  and  ia  now  in  the 
New  York  State  Museum  collection. 
I  have  also  received  specimens  from 
Mr  R.  J.  Weith,  taken  in  the  St  Joe 
river  at  Elkhart,  Indiana,  bnt  only  a 
few  subiniiigoa,  however.  The  rather 
striking  color  pattern  of  the  wing 
of  the  male  subimago  (in  the  imago 
the  wing  is  wholly  hyaline)  is  well  shown  in  tlie  accompanying 
figure  reproduced  from  a  photograph  (pl.4  fig.l).  I  present 
on  the  same  plate  (fig.2)  a  new  figure  of  the  njmpb  also.  It  is 
absolutely  unique  among  mayfly  nymphs.  Its  huge  four-spined 
carapace  is  formed  by  a  backward  prolongation  of  the  thoracic 
dorsum.  It  meets  a  conspicuous  pyramidal  elevation  on  the 
middle  of  the  abdomen  to  inclose  a  i-espirntory  chamber,  within 
which  the  gills  are  included.     The  labium  (flg.4)  is  most  inter- 


Flg.  1  Tbe  nympal  labium  of 
BaetlHcB  obesa  Say.  (The 
two  muscle  bands  Indfcaled 

dotted  lloa 

of  the  left 
tbatmoveine 
draffotiHy  labii 


in  the  bfual  aegment 

alDus  are  tbe  same 

lateral  lobe  of  the 
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esting  alsOy  because  it  offers  a  traDsition  form  to  the  Odonata. 
A  comparatively  slight  degree  of  consolidation  of  the  labial 
parts  here  present,  and  a  slightly  better  development  of  the  two 
points  at  the  tip  of  the  palpus  (of  which  the  last  joint  is  homo- 
logous with  the  movable  hook,  and  the  internal  prolongation  of 
the  preceding  joint  equals  the  end  hook  of  the  Odonata),  would 
give  the  grasping  labium,  so  characteristic  of  the  nymphs  in 
that  order. 

Much  has  been  written  concerning  the  anatomy  of  this  inter- 
esting species — especially  the  anatomy  ef  the  nymph.  A  full 
bibliography  and  a  new  description  with  some  excellent  figures 
are  given  in  Eaton's  Monograph,  pp.226-229,  pl.21  and  42. 

Less  is  known  concerning  its  manner  of  life.  In  a  general  way 
it  may  be  said  to  inhabit  the  more  rapid  jwrtions  of  our  larger 
rivers  and  to  be  verv  local.    It  is  rare  in  collections. 

Chirotenetes  albomanicatus  sp.  nov. 

The  ichiiegloved  hoicdy^ 

Plates  5  and  G 

This  is  the  common  Ithaca  species,  whose  nymph  is  figured  on 
page  87  of  Oomstock's  Manual  for  the  Study  of  Insects.  It  has 
been  referred  hitherto  to  C  h.  siccus  Walsh.  It  differs  from 
Walsh's  description  of  that  species  in  its  larger  size,  later  sea- 
son of  appearance,  separateness  of  eyes  in  male  subimago,  colora- 
tion of  front  tarsi  and  of  forceps  and  in  conspicuous  black  trans- 
verse apical  lines  on  abdominal  segments.  It  agrees  better 
-with  Eaton's  description  and  fairly  well  with  his  figure  of  that 
species,  but  I  doubt  whether  Eaton  had  the  species  of  Walsh. 
Pending  the  reidentification  of  Walsh's  species,  I  think  that  less 
confusion  will  result  if  this  one  be  kept  apart  under  a  new  name. 

This  species  is  abundant  in  all  the  rapid  streams  about  Ithaca. 
I  have  obserA'cd  the  nymph,  especially  in  those  places  wTiere  the 
creek  bed  is  flat  shelving  rock  ov(»r  which  the  water  streams  in  a 
thin  sheet.     In  such  places  the  flat,  rocky  floor  of  the  stream  is 

^Lest  it  be  not  discerned.  I  will  state  openly  that  the  common  name 
"howdy,"  wliich  I  apply  to  the  members  of  this  genus,  is  a  very  free  trana- 
latlOQ  Into  western  vernacular  of  the  generic  name. 
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covered  with  a  thin,  filmy  growth  of  algae,  with  abundant  nets 
of  the  caddisfly  seine-maker,  Hydrops  yehe  ;  and  the  broken 
edges  of  the  floor  ledges  are  fringed  with  black  masses  of  black  fly 
larvae,  Simulium.  Simulium  and  Hydropsyche 
are  fixed  in  their  places,  but  Chirotenetes  wanders  about 
freely  over  the  ledges,  clinging  securely  even  in  the  swiftest 
water,  keeping  of  necessity  head  up  stream^  moving  by  short 
quick  dashes,  eflfected  by  sharp  strokes  of  its  powerful  tail  fin 
and  gill  covers,  moved  synchronously.  It  is  also  found  in  the 
stiller  pools  at  the  sides  of  the  current,  in  which  dwell  other  may- 
flies of  the  genera  C  a  e  n  i  s  and  6  a  e ti  s;  and  also  among 
the  rocks  in  the  current,  under  which  cling  other  nymphs  of 
Heptagenia,    Blasturus    and    Ohoroterpes. 

MeajBurements.  T^ength,  imago  and  subimago,  c?  11-12  mm.;  $ 
12-13.5  mm.;  setae  additional,  subimago,  c?  13;  $  11;  imago,  ^  23; 
$  20 ;  fore  leg  of  c?  and  $  subimago  and  of  $  imago  two  thirds  as 
long  as  body,  of  ^  imago  seven  eights  as  long  as  body. 

Subimago.  Oolor  brownish  tinged,  with  tawny  changing  to 
rufous  with  age,  with  a  pale  middorsal  line  the  entire  length  of 
the  body  dilated  and  overspreading  the  dorsum  of  the  meso- 
thorax.  Fore  legs  rufous,  with  whitish  or  j)alo  lutescent  tarsi,  of 
which  the  sutures  are  narrowly  marked  with  brown  in  the  male. 

« 

Middle  and  hind  Ic^^s  wliolly  pale.  Win<j^s  snbhyaline,  paler  on 
the  inner  margin,  all  crossvcMns  bordered  with  asliy  brown  (pl.5, 
fig.2).  Abdominal  segments  pale  brown,  the  apical  margin  with 
a  transverse  apical  line  and  the  lateral  margins  with  a  longi- 
tudinal dash  of  darker  brown;  last  segment  and  setae  and  ap- 
penriagc^s  wholly  pale.  The  ventral  prolongation  of  the  ninth 
segment  in  the  9  i^  h\i\i\  ay)ically  as  in  the  imago,  but  not  declined 
at  tlie  tip.  The  eyes  of  the  male  are  not  coutignous,  and  the  for- 
ceps limbs  are  straight,  and  snr])nss  the  tip  of  the  rudimentary 
middle  seta  by  tlie  length  of  the  latter. 

(-T  imago.  Thorax  brownish,  abdomen  riifesrent:  head  pale 
liitesf(»nt  below,  rnfesoent  above  befsveen  the  ])lnfk-ringed  ocelli 
and  the  eyes.  Thorax  darker  brown  above  and  below  and  y>aler 
along  1be  sides,  but  without  definite  markiniis.  Fore  legs  bright 
rnfoiis,  with  wholly  white  tarsi:  middlo  and  hind  leijs  whollv 
pnle  whitish.  Wings  hyaline.  Abdominal  soinnonts  rnfons,  trans- 
verso  nT>i<'al  cjirinae  and  lateral  margin  distinotlv  lineate  with 
blnckish  brown:  segment  10  paler.  y<^llo\vish  riifoscent,  strongly 
produced  backward  above  in  a  broad  obtusely  truncated  superior 
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lobe.  Along  the  sides  of  the  abdomen  is  an  interrupted  line  of 
black  dashes  on  the  lateral  margin  and  tliere  is  a  minute  black 
dot  above  the  anterior  end  of  each  dash  on  either  side  of  each 
segment.  Setae  white,  slightly  tinged  with  yellowish  on  basal 
segments,  but  not  ringed.  Forceps  (pl.6,  fig.l)  long  and 
arcuate,  the  basal  segment  of  each  limib  feebly  differentiated; 
coloration  pale  yellowish  white,  slightly  infuscated  in  the  middle. 
$  imago.  (Plate  5,  fig.l) .  Head  above  whitish  or  very  pale  lute- 
ous;  ocelli  ringed  \Wth  black;  a  black  spot  beneath  each  eye  and 
another  at  its  hind  angle  above  upon  a  minute  triangular  back- 
ward prominence  of  the  occipital  margin.  Thorax  tawny  yellowish 
brown  above,  the  hind  margins  of  the  tergal  sclerites  narrowly 
margined  with  blackish  brown ;  venter  doej>er  brown.  Wings  and 
legs  colored  as  in  the  male.  Abdomen  brownish  nifescent,  less 
nifous  than  in  the  male,  but  with  the  apical  lateral  margins  more 
distinctly  lineate  with  blackish  brown.  Segment  10  pale,  pro- 
duced above  into  a  posterior  rounded  lobe.  Segment  9  produced 
below  in  a  long  acutely  bifid  lamina,  decurved  at  the  apex,  and 
surpassing  the  level  of  the  tip  of  the  superior  lobe  on  segment  10. 

A  noteworthy  feature  of  both  subimago  and  imago,  hitherto  ap- 
parently unnoticed  in  any  mayfly,  is  the  persistence  of  the  maxil- 
lary and  coxal  gill  liifts  of  the  nymph.  These  are  present  as 
conspicuous  blackish  tufts  on  the  inner  sides  of  the  front  coxae 
and  at  the  sides  of  the  atrophied  maxillae.  They  are  most  con- 
spicuous (probably  because  less  dessicated)  in  the  subimago,  but 
the  constituent  filaments,  filled  with  black  pigment,  are  easily 
recognized  in  either. 

The  nymph.  (Plate  5.  figs.  ^  and  4) .  Length  of  full  grown  female 
13  mm.,  antenna  4  mm.  and  sota  7  mm.  additional. 

Body  rather  stout,  thorax  slightly  compressed,  abdomen 
strongly  depressed  and  upcurved  posteriorly,  its  sides  parallel  as 
far  as  the  seventh  segment,  and  distinctly  wider  than  head  and 
thorax,  then  tapering  to  the  base  of  the  stout  setae.  Integument 
strongly  chitinized. 

Head  short  with  vertical  face,  evenlv  contoured  above,  covered 
at  the  sides  bv  the  low,  broad,  well-rounded  eves.  Middle  ocellus 
directly  in  front  but  the  other  two  visible  from  above.  A  median 
frontal  vertical  carina  below  the  middle  ocellus  ends  in  a  stout, 
sharp  downwardly  directed  triangular  spine.  Antenna  (Plate  6, 
flg.6)  stout,  naked,  basal  segment  stouter  and  paler,  the  shorter 
segments  inmiediately  succeeding  brownish,  the  succeeding  seg- 
ments again  pale  to  the  tip.    Mouth  parts  unusually  hairy,  the 


Bomewliiil  (tuiidriiflgalar  labrniD  covered  almve  witli  xroiit  bristle 
and  friugt-d  lM-,voad  tiie  brtetlea  around  itH  hofder  with  copioaB4 
suft  yellowish  hiiita  (pL6,  flg^).  La4>iiim  witli  two  joiuted  palpi  ot  i 
siuguliir  form,  the.taiBl  joint  of  eadi  ejlindrk',  naked ;  the  second!? 
joint  twin'  at-  long,  flattened,  its  inner  nmrgiii  straight,  its  outerJ 
iLiiiri:in  {)i-ru;il<-.   it»  exterior  border  cloetdy  beset  with  a  singl 
^  Unenr  Mrlfl*  of  long  thin  mtae,  its  apex  liMiriog  a  minute  obti 
inwardly  directed  prominence,  set  off  by  n  minute  notch  fronr^ 
Ow  Inner  margin,  and  perhapi  rapnteutin^'  the  remains  of  a  ' 
palpal  Kifpoeat  <p].6,  fig^)-.    Galea  and  lacinia  hairy  bo—ath, 
tie  latter  lest  than  half  aa   large  aa  the  former  and  atntt 
triangular  in  ootllne.     Mandible  naked  (pl.6,  flg^)i  tte  ooter 
canine  tridentate  at  tip,  the  inner  one  Rplne-like,  but  vftt  ft  flat 
margin  on  one  aide  below  orerU^tping  tbs  palp.    MaxJjla  (pL6^ 
flgJi)  with  palpva  two-Jointed  and  almllar  in  form  to  thb  Uhtal 
pa^oa;  end  of  lacinia  terminating  in  a  long  Btmi|^t  afdna;  ft 
copfona  taft  ot  gill  fllamenta  takes  origin  under  the  base  of  tte 
atlpea. 

Thorax  atron^y  arched  doraaily  and  ali^tly  flattNied  laterally. 
Laga  abort  and  atont,  the  tibia  longest  in  the  fore  kg,  whem 
one  &frd  longer  than  the  feinur,  decreaalDg  in  lengtti  aaaetmlf^ 
m  middle  and  hind  lega.  Fore  lega  wltii  a  remarkaitde  davelap- 
ment  of  stiff  fringea  of  tawny  halra,  a  single  ventral  fringe  on 
the  fenmr,  a  donible  fringe  beneath  the  tibia,  the  baaal  portion 
containing  hairs  as  long  as  the  combined  tibia  and'tarBos,  ibnt 
the  length  of  the  fringe  diminishing  apically,  and  a  mnch  shorter 
single  fringe  beneath  the  tarsus.  There  is  also  on  the  fore  I^  a 
single  elongate  and  flattened  tibial  sprr,  more  than  half  as  long 
as  the  tarsus,  and  strongly  recalling  by  its  form  and  stmctnre 
the  flat  spur  on  the  swimming  legs  of  the  diving  beetle 
Cybister  (pl.6,  flg.7).  The  single  tarsal  olaw  is  short  and 
arcuate  and  denticulate  on  its  inferior  margin;  on  middle  and 
hind  tarsi  the  claw  a^xiuires  a  8f>eeial  convexity  on  the  besal  part 
of  its  inferior  denticulate  aupfaee,  esj)ecially  marked  in  the  hind 
tarsus  (pl.6,  flg.9).  There  is  a  lai^  tuft  of  several  times  forked 
gill  filaments  attached  to  the  base  of  the  fore  coxa  within. 

Abdomen  oylindric  at  base,  becoming  depressed  and  upcurved 
posteriorly  and  laterally  carinate.  the  lateral  margins  on  seg- 
ments 8  and  9  ending  in  long,  straight,  sharp  lateral  spines,  half 
as  long  as  their  respective  segments.  There  are  minute  and  in- 
conspicuous lateral  spines  also  on  segments  1  to  7,  hardly  more 
than  a«ute  angles  on  1-4.  Oills  on  segments  1-7,  covered  by  obo- 
vate  protecting  lamellae  (Plate  6,  flg.lO).  which  are  sli^tly 
oblique.  Increase  slightly  in  size  on  segments  1-3  and  are 
equal    on    4-7.     Each    lamella    has    the    front    jnai^n,    the 
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base  of  the  hind  margin  and  a  diagonal  superior  carina 
strongly  cliitinized.  The  puri)li8h  white-tipped  gills  are 
clustered  in  small  flat  tufts  of  2-3  times  branched  fila- 
ments attached  to  the  bases  of  the  lamellae,  and  they  are 
shorter  than  the  shortest  of  the  lamellae.  "Setae  stout 
in  basal  half,  with  dense  internal  fringes  of  taiwny  hair.  Ther^ 
is  a  darker  band  across  the  middle  ibeyond  which  the  tips  are 
slenderer,  and  the  fringes  disappear,  the  whitish  tips  being  bare. 

Color,  rieh  chocolate  brown  above,  paler  below  and  on  sutures, 
a  pale  median  stripe  extending  u/pward  from  the  mouth  over  the 
head  and  ending  upon  the  prothorax.  Tibiae  and  tarsi  pale  with 
broad  median  rings  of  brown. 

The  fore  legs  are  widest  apart  and  the  middle  ones  most  approx- 
imate at  base. 

The  dates  of  my  bred  specimens  are  July  12,  14  and  19y  1901. 
Transformation  takes  place  at  the  surface  of  the  water  as  in 
other  species,  and  the  subimago  stage  continues  about  24  hours. 
On  warm  nights  in  midsummer  subimagos  swarmed  into  my 
trap  lanterns  above  Fall  creek,  Ithaca,  but  no  images  came  to 
them.  Images  were  easily  taken  along  the  sides  of  the  gorges 
anywhere,  sitting  rigidly,  their  white  fore  feet  extending  full 
length  forward;  so  they  would  sit  and  allow  themselves  to  be 
picked  up  with  the  fingers.  This  is  a  fine  species,  interesting  for 
the  agility  of  the  nymph  in  the  water  and  for  the  rich  coloration 
and  striking  attitude  of  the  adult. 

Food.  With  a  view  to  more  accurately  determining  what  is 
the  food'  of  this  si^ecies  I  had  microscopic  mounts  made  of  the 
cleared  stomach  contents  of  nine  well-grown  nymphe  from  Fall 
creek.  Plant  remains  constituted  in  all  cases  fully  half  of  the 
stomach  contents — in  some  cases  a  much  greater  proportion. 
There  were  recognizable  remains  of  numerous  Cyanophy- 
ceae  and  other  algae,  and  numerous  stalked  diatoms  of  the 
Q  o  m  p  h  o  n  e  ni  a  group  (which  may  have  been  taken  in  with 
the  larger  plant  stems  to  which  they  were  attached),  but  the 
greater  part  was  a  brownish  mass  of  remains  of  the  decaying 
leaves  of  higher  plants.  That  Simulium  larvae  had  been  eaten 
by  four  of  the  nymphs  was  detennined  by  the  presence  of 
isolated  rays  of  the  fans.  Ecdyurus  maculipennis 
nymphs,  common  in  the  stream  and  of  favorable  size  for  the  food 
of  this  specie®,  had  been  eaten  by  at  least  seven  of  the  speci- 
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meu  ezandned,  a>  erldeoced  by  -tte  pra»ice  of  recognizable  re-  ' 
moina;  the  claw-    (flg.ll)    or  the  cnrioiulj-  coiled   malpighian 
tirinilea,  or  the  oater  canine  of  the  mandilile  (fig.i;t).    N.^-Diphe 
of  some  speciea  of   Caenla    bad  been  eaten  by  four,  and  a 
■nail  platode  and  a  very  yonng  nyn^ih  of    G  li  i  r  o- 1  e  n  e  t  e  ■« 
b;  a  eingle  gpecimen. 

Ameletiu  Indmi  tp.  nor. 
^e  genua  Ameletoe    has  not  hitherto  been  known  east- 
ward of  the  Bocby  moantaioB.    It  ia  represented  in  ihe  State 
Masenm  collection  at  Albany  by  a  number  of  nynqdii  and  two 


end  of  mbdomen  below. 


bred  female  Bubimagos  taken  by  Mr.  1>.  B.  Young  at  -Newport, 
N.  T.  on  the  22d  of  May  1902.  Tbey  were  found  in  the  head- 
waters of  a  amallj  swift  stream,  elevation  about  900  feet,  in  the 
Hasenclever  liills,  a  spur  of  the  AdirondacliB. 

Female  aubimago.  Length,  9  num.;  setae,  6  ntm.  additional; 
wing,  8  nun.  Color  obeciire  ibroivnish,  paler  on  the  sutures  and 
below ;  antennae  darker  toward  the  tip ;  incomplete  dark-brownish 
rings  about  the  ocelli;  on  the  vertex  a  pair  of  longitudinal  black- 
ish marks,  confluent  in  the  middle;  a  broad  median  whitish  tract 
upon  the  mesothorax,  produced  behind  and  dilated  at  the  sides; 
subapical  paler  bands  on  the  femora,  the  tijis  again  darker; 
wings  uniformly  pale  funiose,  the  venation  is  shown  in  pl.8,  fig.9; 
brown  marks  on  the  ventral  ganglia,  becoming  more  evident 
posteriorly. 
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The  accompanying  text  figures  will  facilitate  the  recogoition 
of  tbiB  species  when  more  and  better  specimens  are  at  band. 

This  species  is  a  tj-pical  representative  of  Ameletus, 
agreeing  in  close  detail  with  the  gt^neric  characters  set  forth  in 
Eaton's  Monograph  p.210,  but  it  is  smaller  than  any  of  its  con- 
geners. Its  nymph  is  apparently  the  one  figured  by  Eaton  on 
pl.49  of  his  Monograph,  and  referred  to   Chirotenetes. 

The  nymph.  (I'1.7.  fig.l.)  r>engtb,  0.5  mm.;  antennae,  1  mm., 
and  setae,  i  nmi.  additional.  Hody  elongate,  nith  vertical  face, 
arched  thorax,  depressed  and  tajiering  abdomen.     Antennae  short, 


taipering,  bare;  ocelli  in  front;  labriim  qnadrangiilar,  a  little 
longer  than  wide,  emnrginate  in  frcmt,  where  fringed  with  fine 
plnmosc  hniri.  Mandibles  stout,  triangular  lM?yoni3  the  molar 
surface,  Iteai-iiig  the  canines  ui>on  Hie  prominent  apex,  outer 
canine  more  llinn  hwiio  as  large  as  the  inner,  the  latter  preceded 
by  n  slender  siilmlale  Hjiine  on  the  distal  margin.  Maxilla  with  a 
very  weak  and  slender  and  obscurely  three-jointed  palpus.  The 
combined  lacinia  and  g;ilea  oltstnirely  trapezoidal,  the  tip  of  the 
former  indicated  by  a  short,  slender  and  sharp  spine,  the  distal 
border  of  the  galea  fringed  densely  with  a  series  of  strongly 
arched,  regularly  graduated  and  beautifnlly  {lectinated  hooka 
(flg.6»).     Labium   with    better    developed,    three-jointed    palpi, 
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mem  examined,  as  evidenced  by  tbe  pretmce  of  recognizable  re- 
mains; tlie  claw  (flg*!!)  or  tlie  coriooBlT-  cui'led  nialpighian 
tnbnlea,  or  tbe  crater  caniiw  of  the  mandible  (flg.Ki).  Nymptia 
of  lome  ipedea  of  Oaenia  bad  been  eaten  by  four,  and  a 
Noall  (datode  and  a  rery  young  nymph  ot  Chirotenetes 
by  a  aingle  ipedmen. 

Ameletoi  Indeni  sp.  nov. 

^e  geaaa   A  m  e  I  e  t  n  «    has  not  hitlierto  been  known  eait- 

ward  of  the  Bocky  monntains.    It  ia  r^rcBeated  in  the  State 

Unaeom  collection  at  Albany  by  a  nnmber  of  uym|di«  and  two 


•bovlQK  truncate  apical  lobe  ot  the  Hh 


blmuo :  u.  ead  c 
fore  ubla  and  tan 


bred  female  subitna^s  taken  by  Mr.  11.  B.  Young  at  -Newport, 
N.  T.  on  the  22d  of  May  1902.  They  were  found  in  the  head- 
waters of  a  small,  Bwift  stream,  elevation  about  900  feet,  in  the 
Haaenclever  hills,  a  spur  of  the  Adirondacks. 

Female  suhimago.  Leogth,  9  mm.;  setae,  6  nun.  additional; 
wing,  8  mm.  Color  obscure  ibrownisli,  paler  on  the  sutures  and 
below;  antennae  darker  towai'd  the  tip;  inpomiplete  darlt-brownieh 
rings  about  tlie  ocelli;  on  the  vertex  a  pair  of  longitudinal  black- 
ish marks,  confluent  in  the  middle;  a  broad  median  whitish  tract 
upon  the  meaothorax,  produced  behind  and  dilated  at  the  sides; 
subapical  paler  t>and3  on  the  femora,  the  tips  again  darker; 
wings  uniformly  pale  fumose,  the  venation  is  shown  in  pl.8,  flg.9; 
brown  marks  on  the  ventral  ganglia,  becoming  more  evident 
posteriorly. 
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The  accompanjing  text  figures  will  facilitate  the  recogDition 
of  this  species  when  more  and  better  specimens  are  at  band. 

This  species  is  a  tj"pical  representative  of  Anieletus, 
agreeing  in  close  detail  with  the  generic  characters  set  forth  in 
Eaton's  Monograph  p.210,  but  it  is  smaller  than  any  of  its  con- 
geners. Its  nymph  is  apparently  the  one  fignred  by  Eaton  on 
pl.49  of  his  Monograph,  and  referred  to   Chirotenetes. 

The  nymph.  (PI.7,  ftg.l.)  IjengtU,  9.5  iniii,;  antennae,  1  mm., 
and  setae,  4  mm.  additional.  Itody  elongate,  with  vertical  face, 
arched  thorax,  depressed  and  tni>ering  abdomen.     Antennae  short, 


maiUla;  t,  single  vUl' 


tapering,  bare;  ocelli  in  front;  lahrum  quadrangular,  a  little 
longer  than  wide,  emarginate  in  front,  where  fringed  with  fine 
plumose  hair!^.  .Maiidthles  stout,  triangular  be\~ond  the  molar 
surface.  i>earing  (lie  caiiine»  upon  llie  prominent  apex.,  outer 
canine  more  than  twice  as  large  as  the  inner,  the  latter  preceded 
by  a  slender  subulate  Kpine  on  the  distal  margin.  Maxilla  with  a 
very  weak  and  slender  and  (»bi*curely  three-jointed  palpus.  The 
conilbined  laoiuia  and  galea  olwcni-ely  trapezoidal,  the  tip  of  the 
former  indicated  by  a  short,  slender  and  sUaii)  spine,  tlie  distal 
border  of  the  galea  fringed  densely  willi  a  series  of  strongly 
arched,  regularly  graduated  and  beautifuliy  )>ectinated  hooks 
(flg.6v).     Labium   with    better   developed,    tlii-ee-jointed    palpi, 
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cultriforin  galeae,  fringed  with  spinules  externally,  and  broadly 
triangular  laciniae,  separate  to  the  base. 

Prothorax  rather  short,  closely  ap[>lied  to  the  front  of  the  large 
tnesothorax ;  wing  cases  reaching  the  apex  of  the  second  abdominal 
segment.  Legs  rather  short,  stout,  pale,  with  darker  lines  upon 
the  sutures,  the  darkest  one  at  the  base  of  the  claw. 

A'bdomen  gradually  tapering,  gracefully  upcun'ing  in  the  rear. 
Gill  laminae  on  s^ments  1-7,  similar  in  form  on  all  the  seg- 
ments (fig.6^:) ;  smallest  on  segment  1,  largest  on  segment  6,  obo- 
vate,  with  a  somewhat  thickened  front  margin,  and  a  longitudinal 
dorsal  chitinous  ridge.  There  are  no  fi-ee  gill  filaments  attached  to 
lamellae.  Lateral  spines  on  segments  4-9  straight,  sharp,  increas- 
ing in  size  x>osteriorly.  Setae  rather  short  and  stout,  equal, 
fringed  copiously  within,  traversed  by  a  broad  distinct  band  of 
brown  which  oocui)ies  their  jniddle  third,  and  slightly  washed 
with  brown  again  at  the  extreme  tip«. 

This  nymph  differs  from  the  one  figui*ed  by  Eaton  (pl.49, 
Monograph)  in  having  the  middle  lobe  of  the  tongue  (hypop- 
harynx)  bilobed.  This  genus  differs  fi-oui  all  others  as  yet 
known  except  T  h  n  a  u  1  u  s  in  the  possession  of  a  pectinated 
fringe  on  the  distal  border  of  the  gak^  of  the  maxilla. 

Choroterpes  basalis  Banks 

This  sjiecic^  I  hav(^  studied  in  the  Fall  creek  gorge  beside  the 
Cornell  Inswtary  at  Ithaca.  It  is  a  very  common  species  there. 
The  nymph  is  found  among  the  smaller  stones  in  the  side  cur- 
rents of  the  <i'(vk  in  the  bottom  of  the  goi'ge,  associated  with 
other  nymphs  of  K  c  (1  y  ii  r  u  s  in  a  c  u  I  i  p  e  n  n  i  s  ,  B  a  e  t  i  s  , 
Caeni«  etc.  It  clambers  about  under  these  stones,  and  when 
thev  are  lifted  out  of  the  water  it  is  easilv  picked  off  bv  hand. 
The  form  of  tlu*  gill  tips  ( IMnte  S,  tig.S)  will  instantly  distinguish 
it  from  all  others  in  the  stream. 

Iina^(^s  were  abundant  nhont  tlu^  middle  of  July.  My  bred 
sprrinioiis  nvv  (lalcd  July  14,  IIMII.  Not  many  imagos  were  ob- 
served at  lar^<'  cxri^pt  on  early  jiflcrnoons.  whvu  the  sunshine 
was  warm  and  l)ri;j:hl.  Then  they  would  swjii-m  out  in  the  opt*n- 
injx  of  th(^  ^orge,  juid  danrr  hi^h  u|)  in  the  air  between  the  banks 
of  grcH'H  in  myriads.  Kisiii^  and  falliiijr  in  ra]>id  undulations, 
moving  in  lar^(*  eompaiiics  \i])  and  down  the  gorge,  they  itirely 
descended  low  enough  to  bring  the  lowcM'most  within  the  reach 
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of  the  net;  and  when  by  climbing  on  a  big  rock  in  the  opening  I 
captured  a  net  full  of  theiu  I  found  they  were  all  males.  About 
the  same  time  also  subimagos  swarmed  into  my  trap  lanterns 
that  overhung  Fall  creek,  and  a  few  imagos  with  them. 

The  nymph.  (P1.7,  fig.2.)  Ix^ngth,  7  mm.;  antennae,  3  mm., 
and  setae,  7.5  mim.  additional.  Body  strongly  depressed,  widest 
across  the  rather  prominent  mesothorax.  Head  flattened  above; 
e^'es  round,  prominent,  situated  just  before  the  hind  mai^n. 
Antennae  situated  midway  the  length  of  the  head,  which  before 
them  is  pilot  shaped,  dilated  at  the  sides  and  sharp-edged.  Ocelli 
three,  rather  large,  situated  in  a  nearly  straight  transverse  row 
in  the  male,  in  a  triangle  in  the  female.  Labrum  half  as  long  as 
broad,  widened  anteriorly,  rounded  on  the  anterior  angles  and 
deeply  emarginated  in  front,  where  fringed  with  short  stiff  bris- 
tles (pl.8,  fig.5).  Mandible  (pl.8,  fig.(>)  stout,  its  two  canines  each 
tridentate  on  tip,  its  palp  deeply  bifid;  on  the  inner  margin  just 
before  the  molar  surface  is  a  low  conic  tubercle.  Maxilla  (pl.8, 
fig.4)  short  and  stout,  the  ipalpiis  two-jointed,  the  consolidated 
galea  and  lacinia  squarish,  the  tip  of  the  former  ending  in  a  long 
and  distinctly  pectinated  spine,  the  inner  and  distal  margins 
densely  fringed  with  slender  hairs.  Labium  (pl.8,  fig.3)  with 
three  jointed  palpi,  the  broad  giileae  and  the  narrow  laciniae  with 
their  tips  on  a  level,  and  densely  fringed  with  spinules,  the  spin- 
ules  on  the  laiciniae  being  stouter. 

Thorax  depressed,  increasing  in  width  to  the  bases  of  the  wings. 
The  \\ing  cases  reach  the  base  of  the  fifth  abdominal  segment. 
The  legs  are  rather  short  and  stout,  with  flattened  and  dilated 
femora  and  slender  tibiae,  pale  with  a  more  or  less  complete 
brownish  ring  l)eyond  the  middle  of  the  femora  and  some  fainter 
markings  at  the  knees. 

Abdomen  dejiressed,  regularly  tapering  from  the  third  seg- 
ment to  the  end,  s<»<;nnents  slightly  increasing  in  length  to  the 
ninth,  the  tenth  somewhat  more  than  half  as  long  as  the  ninth, 
produced  above  in  a  rounded  lobe  with  a  narrow  blackish  border 
that  is  intermitted  by  paler  in  the  middle  of  the  margin.  There 
are  sharp,  triangular  lateral  sjiines  on  segments  4-9,  increasing 
in  length  and  sharpness  on  the  succeeding  segments,  represented 
on  segments  2  and  3  by  mere  angles  of  the  flat  margin,  on  8  one 
fourth  as  long  as  the  segment.  Gills  very  peculiar;  on  segment  1 
a  sim-ple  linear  or  slightly  tapering  filament  (pl.8,  fig.7)  that  is 
fully  as  long  as  the  succcMMling  lanwOlae;  on  2-7  double,  lamelli- 
form,  with  pinnately  branching  tracheae;  each  of  the  jKiir  of 
lamellae  is  typically  three-lolx»d;  the  middle  lobe  of  the  upper- 
most lainelJ;i  is  itself  lamellifonn,  oval  or  oblong,  separated  by 


40  '    NEW    YORK    STATE    MUSEUM 

marginal  notches  from  the  two  other  lesser  lobes  (pl.8,  fig.8).  The 
middle  lobe  of  the  lower  lamella  is  likewise  flat,  but  narrow, 
linear,  and  with  a  better  develoimiont  of  the  two  other  lobes  at 
its  base.  There  is  a  slight  decre^ase  in  length  on  segiments  2-7; 
and  on  2,  and  again  on  7,  the  anterior  of  the  three  lobes  of  the 
upper  Lamella  is  scarcely  developed.  Setae  three,  fragile,  slender, 
with  minute  apical  whorls  of  apinules  on  the  segments. 

Color  olivaceous  brown  aibove,  with  a  variable  middle  pale  line, 
fenestrate  upon  the  dorsum  of  the  abdomen  with  x>aler  olivaceous. 
Below,  with  abroad  jmle  median  area. 

Several  of  my  nymi[>hs  from  Fall  creek  have  colonial  Vorticel- 
lidae  attached  promisc^uously  about  the  dorsum,  or  aggregated 
a/bout  the  bases  of  the  setae. 

Pl.8,  fig.l,  shows  the  venation  and  ftg.2  of  the  same  plate  shows 
the  fonn  of  the  .appendages  of  the  male  imago  in  this  species. 

Baetis  pygmaea  Hagen 

This  dainty  little  mayfly,  which  I  described  in  bulletin  47  (pp. 
421-423,  pi. 15,  fig.l3  and  14),  I  bred  also  from  nymphs  obtained 
in  Fall  creek  with  those  of  the  pi*eceding  species,  and  1  took  a 
few  specimens  of  the  imagos  in  trap  lanterns  hung  about  the 
creek  during  July  1901. 

Callibaetis  skokiana  NiHHlhani 

I  wish  to  record  here  concc^rning  this  species  that  I  have  mad-e 
a  careful  exa  mi  nation  of  niier()sroi)ic  mounts  of  the  stomach  con- 
tents of  ten  well -grown  nyniiihs  taken  from  the  Gym  pond  on  the 
campus  of  I^ke  Forest  College  in  Illinois,  and  have  found  them 
containing  no  recognizable^  animal  remains  whate\'<?r,  but  only 
remains  of  plant  tissui^s,  eliietly  the  disintegrating  fragments  of 
th(^  dead  leaves  of  th(^  higher  plants,  such  as  litter  from  the 
pond  bottom,  with  a  scanty  sprinkling  of  algae — Cyanophy- 
(•  e  a  (*  niid    slalk(Ml    dialoms. 

Blasturus  cupidus  Say 

I  liav(*  found  his  species  conimon  in  Six  Mile  creek  at  Ithaca, 
where  I  brc^d  it  in  1S!)7.  1  have  a])j>arently  identical  nymphs  in 
jiiy  collection  from  MIkliarl,  Indiana,  and  Raleigh,  North  Caro- 
lina. The  imagos  of  this  genns  ai)i)ear  in  late  spring.  As  be- 
fore remarked.  Berry  has  described  the  nymph  in  the  American 
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Natnpaliat   vol.  37,  pp.37-29,  1903.     It    will   be   at   once  distia- 
guisbed  from  all  other  genera  by  the  form  of  the  gill  lamellae, 


a  figure  of  which  is  herewith  given  {flg.7).  There  are  -well-de- 
veloped lateral  spines  present  on  abdominal  segments  8  and  9 
only. 

Ephemerella 
This  is  one  of  the  genera  of  Ephemeridae  that  abows 
great  nyiiipliiil  spoiialization  independently  of  adnlt  life.  The 
nymphs  are  obviously  very  diverse  in  form  and  structure;  the 
imagos  very  much  aliko,  or  else  their  differences  are  easily  over- 
looked. Eaton  pointed  out  in  bis  Monograph  the  remarkable 
differences  between  the  nymph  wliicli  I  have  since  bred  aad 
shown  in  bulletin  47  to  be  that  of  E.  excrucians,  and  that 
of  the  Europeaji  E.  i  g  n  i  t  a ,  the  only  bred  species  with  which 
he  was  acquainted.  He  referred  to  this  nymph  as  a  new  on- 
named  genus  allied  to  Ephemerella;  but  it  is  the  nymph 
of  the  typical  species.  1  describe  herein  the  nymphs  of  two 
native  siiecies  closely  allied  to  E.  i  g  ii  i  t  a  .  I  have  coonpared 
both  nymphs  and  adults  with  E.  excrucians.  I  have  not 
found  differences  that  would  seem  to  justify  the  generic  eeipara- 
tion  of  the  imaj^os;  and  notwithstanding  the  evident  differences 
of  the  nymphs,  I  think  they  may  as  well,  for  the  present,  at 
least,  remain  nssociated  together  under  the  one  name.  The 
nymplial  differences  arc  chiefly  in  the  number  and  arrangement 
of  the  gill  lamellae,  and  these  things  are  perhaps  moet  subject 
to  the  influence  of  environment. 
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Among  the  other  four  North  American  nymphs  described  by 
Eaton  are  two  that  will  doubtless  represent  good  and  distinct 
genera;  and  one  of  these  I  have  been  able  to  identify;  for  it  1 
erect  the  new  genus  DruneUa.  The  structural  relations 
between  the  American  nymphs  of  the  Ephemerella  alli- 
ance described  by  Eaton  and  those  I  have  since  obtained  may  be 
set  forth  by  means  of  the  following  key: 

a  Antennae  inserted  in  deep  angular  notches  in  the  front  margin  of  the 

frons;   dorsal   hooks  of  abdomen  wanting;   nymph  from   Ck>lorado, 

imago  unknown^ 

aa  Antennae  inserted  upon  the  upper  surface  of  the  frons;  dorsal  hooks 

hooks  more  or  less  developed  in  a  double  row  upon  the  abdomen 

h  Head  armed  with  high  occipital  tubercles;  hind  wings  visible  at  the 

sides  below  the  fore  wings Drunella     gen.  nov. 

hh  Head  smooth  above;  hind  wings  visible  on  the  dorsum  between  ttie 
bases  of  the  fore  wings  ^ 

0  Gill  lamellae  present  on  abdominal  segments  ^7 
d  Front  femora  strongly  tuberculate  on  inner  margin ;  lateral  spines 
of  abdominal  segments  poorly  developed,  the  abdominal  margin 
not  serrate.      Eaton^s  no.  I  from  Washington' ;  imago  unknown 
dd  Front  femora  smooth  on  inner  margin;  lateral  spines  of  abdom- 
inal segments  strongly  developed 
e  Dorsal  hooks  of  abdomen  erect,  high,  strongly  developed 

Epliemerolla    bispina    sp.  nov. 
ee  Dorsal  hooks  of  {ibdoineii  slightly  dovelopod,  hardly  elevated 
above  the  surface,     rnkiunvn  sptM-it's  from  New  York  (p.4r>) 
cc  Gill  lamellae  present  on  abdoniiiial  s<'giutMits  4-7 

d  The  operculato  anterior  lamella  of  the  4th  segment  covers  suc- 
ceeding lamellae  but  iniperfeclly,  these  successively  protruding 
their  \vh(>le  apical  niarj^ins.     Katcni's  no.  IV:  imago  unknown' 
dd  The  oi)eiTulate  anterior   lamella  of  the  4tli  abdominal  segment 
covers  closely   all    succeeding   lamellae,   only   their  extreme 
apical  margins  visible 
€  Body  hardly  nuvre  than  twice  as  long  as  wide;    Ephemer- 
ella  si>V  from  I'(v(>s  N.  Mex. 
ee  Bo<ly  mure  than  three  times  as  long  as  wide 

Ephemerella    e  x  c  r  u  c  1  a  n  s 

Drunella  gvii.  nov.* 

T  have  deteriiiiiuMl  th(»  iiyinph  of  Ibis  j^cinis  by  nutans  of  the 
venation  of  the  develoi)ing  wing.  l*rof4^ssor  Cockerell  sent  ine 
two   nyini)hs   from   INmos   New    Mexico,    onc^   of   which,   fi   male 

^ Eaton  no.  III.     Moiiograpli.  p.i;rj,  \)].'M).  22  lig^. 

=  Monogi-aph,  p.iai.  pl.ns.  li-s.  1    1o. 

'Monograph,  p.l33,  pl.44),  17  figs.     (Colorado) 

*To  my  friend,  Professor  Theodore  Dru  Alison  Cockerell. 
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specimen,  is  in  perfect  condition  for  showing  the  venation.  It 
shows  the  basal  fusion  of  veins  Cug  and  1st  A  that  Eaton  long 
since  described  and  figured  as  characteristic  of  Ephemerella 
grand  is  Etn  (Monograph,  pl.l4,  fig.24fe).  This  character, 
together  with  the  rather  strong  joinings  together  of  the  other 
anal  veins  basally,  readily  distinguished  this  large  species  from 
Ephemerella  proper.  The  figui-es  of  venation  I  give  herewith 
(pl.lO,  figs.  1  and  2)  are  drawn  from  the  nymphal  wing, 
which  shows  the  venation  better  than  does  the  single  female 
imago  I  have  seen.  I  have  another  identical  nymph  collected  at 
Twin  Lakes  Colorado,  by  Mr  Chauncey  Juday.  Since  the  "type 
ofE.  grandis  is  from  Colorado,  it  seems  very  probable  that 
the  nymph  belongs  to  this  species.  In  pl.lO,  figs.3,  4  and  6  I 
present  figures  of  the  male  nymph,  which  differs  slightly  from 
the  female,  figured  by  Eaton. 

Ephemerella  bispina  sp.  nov. 

The  six  si)ecimens  of  this  species  that  I  have  seen  were  sent 
me  in  the  last  lot  of  material  received  from  the  late  Mr  R.  J. 
Weith.  They  were  collected  at  Elkhart  Indiana,  shortly  before 
June  18tli — the  date  on  which  thev  reached  me  at  I^ake  Forest. 
There  were  among  them  single  male  and  female  images,  a  male 
subimago,  and  tlirei*  nymphs.  The  species  is  apparently  near  to 
E.  walkeri  Eaton  from  Albany  river  near  Hudson's  bay — 
still  so  insufficienlly  known — and  to  E  .  i  g  n  i  t  a  Pol.  of  Europe. 

Imago.  licngth,  9  mm.;  wing,  0  mm.;  setae  of  2,  10  mm.  (of  c? 
wanting) ;  of  J*  subimago,  6.5  mm. 

Male  imago  deep  brown,  varied  with  olive  green.  Antennae 
brown;  a  whitish  rinjj  around  their  bases.  Thorax  rich  daric 
brown  above  and  on  all  carinae,  gi'eenish  in  the  sutures  and  fur- 
rows, excei)ting  the  median  longitudinal  furrow.  Beside  the 
median  prolongation  of  the  hinder  lobe  of  the  mesothorax  is  a 
pair  of  acute  spines,  each  decurved  at  tip  and  about  as  long  as 
the  space  betw(»on  them  is  wide.  Wings  subhyaline;  veins  pale 
brownish,  as  is  also  the  subcostal  space.  Legs  brown,  the  femora 
sprinkled  with  distinct  blackish  dots;  fore  leg  dark,  becoming 
gradually  lighter  toward  the  tip;  middle  and  hind  legs  paler  and 
tinged  with  greenish ;  claws  all  brown,  the  obtuse  one  of  each  pair 
darker  than  the  other. 

Abdomen  pale  brown,  except  the  10th  segment  which  is  yellow- 
ish, paler  on  the  sutures  and  thereby  appearing  ringed;  an  in- 
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dtatinct  middorsal .  row  of  minute  hwwn  hmgitudinal.  dashes. 
App^idagee  all  brown,  the  inner  ones  angnlated  and  fhidEeoed 
in  tiie  middle  and  bent  upward  thereafter  to  the  t|p  (this  aj^peer- 
ing  only  in  lateral  view;  hence  not  shown  in  the  flgure) ;  forests 
(pLlOy  flgJ.0)  strongly  directed  downward,  the  basal  mgmsmt 
distinctly  differentiated^  the  apical  sq^ment  unusually  long  and 
riender. 

'  The  fonale  imago  is  greenish  yellow,  with  pale  whitish  Iq^  and 
setae.  The  basal  segments  of  ike  antranae  are  brown  and  tbeie 
is  a  .pale  brownish  tinge  to  the  dorsum  of  the  thorax  and  tbe 
lateral  margins  of  the  abdomen.  Wings  hyaline,  veins  whitish. 
The  ventral  apical  lobe  of  the  9th  abdominal  s^pnent  surpasses 
the  tip  of  the  lOih  segment  and  is  obtusely  roun^  apically. 

The  male  subimago  is  darit  greenish  brown,  darker  on  1]ie  head, 
the  top  of  the  thorax  and  the  apex  of  the  abdomen;  the  abdominal 
sutureii^  however,  are  distinctly  paler.  Legs  pale  yellowidi  or 
greenish,  the  fore  tarsus  pale  lH!Ownish.  Wings  smoky  toown. 
The  two  dorsal  apines  are  paler  in  the  ^  subimago  and  absent 
in  the  ?. 

The  nymph.  Length,  9  mm;  seta,  4.6  mm,  additional.  BodSy 
elongated  rather  slender,  depressed,  thinly  hairy,  widest  across 
tile  mesotborax.  Head  sluMrt;  face  oblique.  Antamae  hardly 
longer  ikan  the  head,  almost  bare.  Labrum  quadrangular,  one 
fourth  wider  than  long,  emarginate'  in  front  and  hairy  on  the  front 
border,  the  hairs  being  longest  on  the  outer  angles.  Mandibles 
short  and  thick,  with  the  outer  canine  very  broad,  S-toothed  at 
apex,  the  inner  canine  of  equal  length  but  slenderer;  molar  sur- 
face narrow.  Maxillary  palpus  hardly  half  as  long  as  the  lacinia. 
Third  joint  of  the  labial  palpus  a  conic  rudiment. 

Thorax  flat  below,  well  rounded  above;  legs  short  and  thinly 
hairy;  claws  (pl.lO,  flg.5)  with  inferior  row  of  about  10  denticles. 

Abdomen  depressed,  its  lateral  margins  serrate  by  reason  of  the 
flat  lateral  spines  in  which  the  side  margins  of  segments  3-9  ter- 
minate. There  are  two  rows  of  dorsal  spines  on  s^ments  3-8, 
erect  laterally,  flattened,  almost  cultriform.  Gill  lamellae  present 
on  segments  3-7,  double;  anterior  lamina  thickened,  covering  the 
delicate  posterior  one,  trapezoidal,  obtusely  pointed  at  its  inner 
apical  angle,  palmately  veined ;  |x>sterior  lamina  shorter,  thinner, 
its  mai^ns  cut  into  a  small  number  of  fingerlike  filaments.  The 
lamellae  regularly  overlap,  each  anterior  lamina  covering  the 
basal  fifth  of  the  one  behind  it,  that  of  segment  7  shorter.  Setae 
closely  parallel,  slender,  fragile,  sparingly  pilose.  Their  two 
proximal  articulations  faintly  ringed  with  brown.  Color 
olivaceous,  with  a  broad  band  of  brown  extending  from  the  rear 
of  the  eye  to  the  base  of  the  lateral  caudal  seta.  There  is  also  a 
narrow  middorsal  line  of  brown  on  the  abdomen. 
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This  species  differs  in  the  nymphal  stage  from  the  nymph  next 
described,  chiefly  the  presence  of  well-developed  dorsal  hooks  and 
the  absence  of  black  rings  on  the  base  of  the  setae. 

Ephemerella  unicornis  »p.  nov. 

Along  with  the  six  specimens  of  E  .  b  i  s  p  i  n  a  came  a  single 
male  of  another  apparently  very  distinct  species,  distinguished 
at  a  glance  from  all  the  others  by  an  erect  conic  tubercle  upon  the 
front  margin  of  the  middle  lobe  of  the  mesothorax.  This  species 
is  notably  smaller,  measuring  but  5  mm.  in  length,  with  the  setae 
of  the  same  length  and  the  wing  hardly  longer.  The  hind  wing 
also  is  marked  with  a  more  distinct  basal  costal  angulation  than 
is  common  in  this  genus.  The  spines  beside  the  backward  pro- 
longation of  the  middle  lobe  of  the  mesothorax  are  present  also 
in  this  species  but  apparently  not  so  large.  Unfortunately  the 
specimen,  although  perfect,  is  a  subimago,  and  the  mature  colora- 
tion can  not  be  given;  it  will  probably  be  brownish  since  in  the 
subimago  it  is  greenish  asinE.  bispina.  The  abdominal 
appendages  are  well  enough  developed  to  show  that  the  end  seg- 
ment of  the  forceps  will  be  much  shorter  than  inE.  bispina, 
while  the  inner  appendages  wiJl  probably  be  of  the  same  type  as 
in  that  species,  though  probably  relatively  shorter. 

Ephemerella  sp?,  near  ignita 

This  species  occurs  at  Ithaca,  but  I  have  thence  but  a  single 
nymph.  There  are  two  n^Tuphs  in  the  U.  S.  National  Museum 
labeled  "  From  stream  on  Mr  Chamberlain's  farm,  Richfield 
Springs,  N.  Y.,  May  13,  1837.''  It  is  very  closely  allied  to  the 
European  E .  ignita,  as  figured  and  described  by  Eaton 
(Monograph,  i)1.40;  whole  figure  copied  in  Cambridge  Natural 
History,  vol.5,  p.43r),  fig.282). 

One  of  the  two  nymphs  from  Richfield  Springs  is  apparently 
grown.  It  measures  in  length  8  mm.,  setae,  3.5  mm.  additional. 
Body  rather  more  elongate  than  in  the  typical  species;  eyes  lat- 
erally promiuont ;  abdomen  (pl.lO,  fijr.7)  strongly  depressed,  the 
usual  submodian  double  row  of  dorsal  tubercles  scarcely  indicated. 
Lateral  spines,  thin,  flat,  sharp,  on  segments  4-9,  a  mere  tooth  on 
4,  increasing  in  size  thereafter  to  segment  8,  broader  and  less 
sharp  on  9.    Gills  present  on  segments  4-7,  double,  on  4  scarcely 
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distinct  middorsal  row  of  minute  brown  longitudinal  dashes. 
Appendages  all  brown,  the  inner  ones  angulated  and  thickened 
in  the  middle  and  bent  upward  thereafter  to  the  tip  (this  appear- 
ing onlj  in  lateral  view;  hence  not  shown  in  the  figure) ;  forceps 
(pl.lO,  fig.lO)  strongly  directed  downward,  the  basal  segment 
distinctly  differentiated,  the  apical  segment  unusually  long  and 
slender. 

The  female  imago  is  greenish  yellow,  with  pale  whitish  legs  and 
setae.  The  basal  segments  of  the  antennae  are  brown  and  there 
is  a  pale  brownish  tinge  to  the  dorsum  of  the  thorax  and  the 
lateral  margins  of  the  abdomen.  Wings  hyaline,  veins  whitish. 
The  ventral  apical  lobe  of  the  9th  abdominal  segment  cmrpaBses 
the  tip  of  the  10th  segment  and  is  obtusely  rounded  apically. 

The  male  subimago  is  dark  greenish  brown,  darker  on  the  head, 
the  top  of  the  thorax  and  the  apex  of  the  abdomen ;  the  abdominal 
sutures,  however,  are  distinctly  paler.  I^egs  pale  yellowish  or 
greenish,  the  fore  tarsus  pale  brownish.  Wings  smoky  brown. 
The  two  dorsal  apines  are  paler  in  the  (^  subimago  and  absent 
in  the  J. 

The  nymph.  Length,  9  mm;  seta,  4.5  mm,  additional.  Body 
elongated  rather  slender,  depressed,  thinly  hairy,  widest  across 
the  mesothorax.  Head  short;  face  oblique.  Antennae  hardly 
longer  than  the  head,  almost  bare.  Labrum  quadrangular,  one 
fourth  wider  thau  long,  emai'ginatein  front  and  hairy  on  the  front 
border,  the  hairs  being  longest  on  the  outer  angles.  Mandibles 
short  and  thick,  with  the  outer  canine  very  broad,  3-toothed  at 
apex,  the  inner  canine  of  equal  length  but  slenderer;  molar  sur- 
face narn>w.  Maxillary  palpus  hai"dly  half  as  long  as  the  lacinia. 
Third  joint  of  the  labial  palpus  a  conic  rudiment. 

Thorax  flat  below,  well  rounded  above;  legs  short  and  thinly 
hairy;  claws  (pi. 10,  fig.5)  with  inferior  row  of  about  10  denticles. 

Abdomen  depi'essed,  its  lateral  margins  serrate  by  reason  of  the 
flat  lateral  spines  in  which  the  side  margins  of  segments  3-9  ter- 
minate. Thei'e  ai-e  two  rows  of  dorsal  spines  on  segments  3-8, 
erect  laterally,  flattened,  almost  cnltriforni.  Gill  lamellae  present 
on  segments  3-7,  double;  anterior  lamina  thickened,  covering  the 
delicate  ]>(>sterior  one,  trni^ezoidal,  obtiisely  pointed  at  its  inner 
apical  angle,  paliiiately  veined;  i)osterior  lamina  shorter,  thinner, 
its  margins  cut  into  a  small  nninbor  of  fingerlike  filaments.  The 
lamellae  regularly  overlap,  each  anterior  lamina  covering  the 
basal  fifth  of  the  one  k^liind  it,  that  of  segment  7  shorter.  Setae 
closely  ])arallel,  slender,  fragile,  sjiaringly  pilose.  Their  two 
proximal  articulations  faintly  ringed  with  brown.  Color 
olivaceous,  with  a  broad  band  of  brown  extending  from  the  rear 
of  the  eye  to  the  base  of  the  lateral  caudal  seta.  There  is  also  a 
narrow  middorsal  line  of  brown  on  the  abdomen. 
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This  speeies  differs  in  the  nymphal  stage  from  the  nymph  next 
described,  chiefly  the  presence  of  well-developed  dorsal  hooks  and 
the  absence  of  black  rings  on  the  base  of  the  setae. 

Ephemerella  unicornis  sp.  nov. 

Along  with  the  six  specimens  of  E  .  b  i  s  p  i  n  a  came  a  single 
male  of  another  apparently  very  distinct  species,  distinguished 
at  a  glance  from  all  the  others  by  an  erect  conic  tubercle  upon  the 
front  margin  of  the  middle  lobe  of  the  mesothorax.  This  species 
is  notably  smaller,  measuring  but  5  mm.  in  length,  with  the  setae 
of  the  same  length  and  the  wing  hardly  longer.  The  hind  wing 
also  is  marked  with  a  more  distinct  basal  costal  angulation  than 
is  common  in  this  genus.  The  spines  beside  the  backward  pro- 
longation of  the  middle  lobe  of  the  mesothorax  are  present  also 
in  this  species  but  apparently  not  so  large.  Unfortunately  the 
specimen,  although  perfect,  is  a  subimago,  and  the  mature  colora- 
tion can  not  be  given;  it  will  probably  be  brownish  since  in  the 
subimago  it  is  greenish  asinE.  bispina.  The  abdominal 
appendages  are  well  enough  developed  to  show  that  the  end  seg- 
ment of  the  forceps  will  be  much  shorter  than  inE.  bispina, 
while  the  inner  appendages  will  probably  be  of  the  same  type  as 
in  that  species,  though  probably  relatively  shorter. 

Ephemerella  sp?,  near  ignita 

This  species  occurs  at  Ithaca,  but  I  have  thence  but  a  single 
n^Tnph.  There  are  two  nymphs  in  the  U.  S.  National  Museum 
labeled  "  From  stream  on  Mr  Chamberlain's  farm,  Richfield 
Springs,  N.  Y.,  May  13,  1837.''  It  is  very  closely  allied  to  the 
European  E .  ignita,  as  figured  and  described  by  Eaton 
(Monograph,  pl.40;  whole  figure  copied  in  Cambridge  Natural 
History,  vol.5,  p.43r>,  fig.282). 

One  of  the  two  nymphs  from  Richfield  Springs  is  apparently 
grown.  It  measures  in  length  8  mm.,  setae,  3.5  mm.  additional. 
Body  rather  more  elongate  than  in  the  typical  species;  eyes  lat- 
erally prominent;  abdomon  ( pi. 10,  fi  jj^.T)  strongly  depressed,  the 
usual  submedian  double  row  of  dorsal  tubercles  scarcely  indicated. 
Lateral  spines,  thin,  flat,  sharj),  on  segments  4-9,  a  mere  tooth  on 
4,  increasing  in  size  thereafter  to  segment  8,  broader  and  less 
sharp  on  9.    Gills  present  on  segments  4-7,  double,  on  4  scarcely 
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operculate,  overlapping  the  next  behind  it  hardly  more  than  that 
one  overlaps  its  successor.  Setae  slender,  pale,  ringed  with  dark 
brown  at  base,  thinly  hairy  except  at  base  (Plate  10,  flg.7). 

Ephemerella  sp? 

Professor  T.  D.  A.  Cockerell  has  sent  me  from  Pecos,  N.  Mex., 
a  single  nymph  of  so  remarkable  form  (Plate  9,  fig^).  I  desire  to 
make  it  known  herewith.  Its  affinities  are  obviously  with 
Ephemerella  excrucians,  and  it  differs  from  all  the 
" allies  of  Ephemerella"  figured  by  Eaton  from  western 
North  America.  Therefore  I  briefly  characterize  it  here  and 
present  a  figure  made  from  a  photograph  of  the  single  known 
immature  specimen. 

Body  excessively  flat  and  thin,  about  twice  as  long  as  wide, 
widest  across  the  middle  of  the  abdomen.  Head  short  and  mioch 
narrower  than  the  prothorax;  eyes  and  ocelli  dorsal,  reonote; 
antennae  short,  bare,  about  as  long  as  the  head  is  wide,  composed 
of  only  aibout  twelve  segments,  of  which  the  basal  one  is  as  usual 
longest  and  thickest. 

All  lateral  margins  very  hairy.  Prothorax  half  as  long  as 
wide,  straight  on  front  and  sides  with  rather  acute  front  angles, 
somewhaft  widened  posteriorly.  Ix^gs  short;  femora  flattened, 
widest  before  the  middle  and  fringed  on  both  margins. 

Abdomen  short,  about  as  wide  as  long,  excessively  flat,  with 
huge,  serrate  latcM-al  sj^inos  on  sejj-nnents  2-J),  increasing  in  breadth 
posteriorly,  but  lon^(\st  on  the  middle  segments,  all  strongly 
curved  posteriorly.  Segments  slightly  increasing  in  length  suc- 
cessively to  the  Stli,  0  nuich  long(*r,  10  only  about  one  fifth  as 
long  as  9,  but  slightly  produced  on  the  dorsal  side.  Gills  cov- 
ered by  an  oblong  opercular  lamella  attfiched  at  the  apex  of 
segment  4.  Of  tlu*  underlying  gills  I  have  made  no  examination, 
not  wishing  to  injnro  the  unicpie  sjiecinien.  Setae  3,  closely  paral- 
lel at  base,  broken  in  I  lie  s})(Mimen.  Coloration  very  obscure,  the 
animal  JM'ing  ajfjuirenlly  (•(►v(M'(m1  in  life  by  adherent  silt,  but  there 
is  n  trjice  of  a  JM'ownish  rinjj:  on  lh(^  middle  of  each  tibia  and 
another  on  each  lai-sus. 

Peeos,  N(nv  Mexico,  -Inly  or  An^nist   VM)',). 

Professor  Cockeiell  sent  nje  from  Peeos  also  a  fine  pair  of 
imagos  and  tlu^se  may  represent  IJie  same  s|KH'ies  as  the  nymph 
alx^ve  described.  I  shonid  have  fell  inclin(»d  to  refer  these  to 
E  p  h  e  m  e  r  e  1  1  a  i  n  e  r  m  i  s  l']aton  but  for  the  conspicuously 
bitid  j>rolongatiou  of  the  Dth  abdominal  sternum  in  the  female; 
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this  Eaton  describes  as  beiug  entire.  Otherwise,  there  is  close 
agreement.  The  length  is  7  niiu.  in  male,  8  mm.  in  female;  setae; 
10  mm.  in  male,  6-7  mm.  in  female.  The  segments  of  the  male 
fore  tarsus  in  order  of  diminishing  length  are  2,  3,  4,  5,  1,  the 
first  segment  being  one  fifth  as  long  as  the  second.  The  legs 
are  wholly  pale.  The  setae  of  the  male  are  strongly  ringed  with 
black  except  at  the  exti^eme  tip  in  the  male,  wholly  pale  in  the 
female.  The  head  and  thorax  and  basal  segments  of  antennae 
are  brown.  The  abdomen  in  the  male  is  rufous,  paler  on  the 
middle  segments,  and  suffused  with  brownish  apically  above;  in 
the  female  abdomen  there  are  broadly  triangular  transverse  basal 
bands  of  paler  on  the  middle  sc^nents.  The  posterior  prolonga- 
tion of  the  sternum  of  the  9th  segment  in  the  female  abdomen  is 
deeply  divided  by  a  wide  U-shaped  notch.  The  abdominal  appen- 
dages of  the  male  are  shown  in  pl.lO,  fig.O. 

Ephemerella  excmciaius  Walsh 

In  Bulletin  47  I  published  a  description  of  the  nymph  of  this 
species  (pp.42o420),  bred  at  Saranac  Inn.  On  June  30,  1901, 
Mr.  J.  O.  Martin  gave  me  a  live  nymph  which  he  had  just  col- 
lected from  the  shore  of  Cayuga  lake,  and  I  reared  this  also. 
Since  that  time  I  have  received  a  large  number  of  specimens  from 
different  places  in  Indiana,  notably  from  Elkhart,  sent  me  by 
the  late  Mr  R.  J.  Weith.  From  some  of  the  latter,  selected'  to 
show  the  grcat  variety  in  dei)th  of  color  pattern,  I  have  had  a 
new  i)liotographic  figure  made,  which  I  present  herewith  (pl.9, 
fig.l).  It  will  serve  immediately  for  comparison  with  the  very 
diff'erent  form  of  nymph  found  in  the  species  Jibove  described. 
On  pi. 10,  f\ir,S  are  rei)n»sented  the  abdominal  ap])endages  of  the 

male  imago. 

?  Caenis  allecta,  s\k  nov. 

This  is  the  commonest  species  in  Fall  creek  at  Ithaca.  It 
swarmed  into  trap  lanterns  hung  about  the  creek  during  July. 
Its  nymph  lives  in  the  pools  and  side  channels  of  that  turbulent 
stream,  whei'e  Ihe  water  flows  gently  among  small  rock  frag- 
ments over  a  bottom  thinly  strewn  with  silt.  Imagos  of  our 
smallest  species,  O  a  o  n  i  s  h  i  1  a  r  i  s  Say,  come  to  the  trap 
lanterns  with  this  one,  but  in  smaller  numbei^s;  its  n>Tnph  I  have 
not  found. 


•8  Haw  r<mK  Bura  utraKTu 

JjBMgo.  Length,  3.5-4.6  mna.;  letae,  about  10. mm.  additloul; 
expanse  of  vingi,  8  mm.;  fore  leg  of  male,  3.5  vma. 

Oeneral  color  brown,  marked  with  pnrpliBh  or  Blatj>  gray;  hM3 
and  thorax  brown,  carinae  and  matgina  of  ocelli  bla^^uh, '  Wln^ 
hyaline,  with  the  nsual  parplieh  streak  along  the  radina  for  two 
thirds  its  length.  Abdomen  pate  yellowish  brown  on  hue  aad 
apex,  the  middle  two  thirds  washed  vith  gray;  some  eloigRto 
blaclciBh  mariu  on  the  lateral  nia^;inB  of  the  7th  to  9th  mg- 
tnents;  setae  white;  antennae,  femora  and  forc^w  yelWiflh; 
tlt^e  and  tarsij  except  the  terminal  joint,  white.  Veaatioit  of 
tiie  wing  and  the  male  forceps  as  shown  in  the  aocmdpanying 
llgares  (flga.8aDd9). 


Kymph.  Length,  2.54  mm.;  setae,  1.5  5  to  2  mm.;  ,}  mm.  ad- 
ditional. 

Color  greenish  brown,  obscure  on  the  head,  with  a  transverse 
broken  and  obscure  line  betiveen  the  paired  ocelli,  antennae  and 
legs  pale,  a  puir  of  brown  subniediun  dots  on  the  prothorax;  ab- 
dominal segments  pale  basally  and  on  the  sutures;  gill  covers 
darker  beyond  the  basal  third;  segments  S-10  darker  with  a  mid- 
dorsal  pale  line  on  8  and  9.  Lateral  spines  on  segments  3-9,  flat 
and  thin,  best  developed  on  the  middle  segments,  becoming  less 
divergent  posteriorly  and  loBing  their  lateral  fringes  of  spinules. 
Setae  stout  at  base,  rapidly  tapering;  middle  one  distnncrtly  longer 
in  female  and  shorter  in  male  than  the  laterals,  all  with  scanty 
apical  circlets  of  spinules  on  tlie  aeginpntfi,  Ijegs  scantily  and 
abdoiiipii  co|iioiiM]_v  Iw'sct  witli  sliort  liair  that  is  usually  covered 
with  adlieient  silt. 

Aside  from  the  not  very  satisfactory  differences  of  coloration, 
this  njTiiph  differs  from  that  of  C.  d  i  m  i  n  u  t  a  in  having  the 
sides  of  the  pi'othorax  parallel;  in  diminuia  the  prothorax  is 
widened  anteriorly,  and  in  having  a  jjroatcr  part  of  the  abdomen 
covered  by  the  opereiilar  lamella;  in  this  species  tliat  lamella 
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covers  part  of  the  8th  segment ;  in  diminuta  it  does  not  wholly 

cover  the  7th  oegment. 

Were  it  not  that  these  differences  of  structure  of  the  nymph 
are  so  slight  I  should  have  thought  a  separate  genus  necessary 
for  this  new  species;  for  the  differences  in  venation  and  in  the 
genitalia  are  certainly  as  great  as  usually  «erve  for  generic 
separation.  These  principal  differences  may  be  tabulated  as 
follows : 


Character 

Caenis  diminuta, 
hilaris,  etc. 

C.  allecta 

Anal  veins 

disconnected 

absent 

conjoined  basally 

Vein  M2 

present 

pluriserial 

three-jointed 

Crofisveins 

uniserial 

Forceps  of  male 

Basis 

one-jointed 

straight  edged 

bilobed  at  sides  and  emarginate 

in  the  middle 

Among  some  mayflies  that  were  kindly  collected  for  me  bj 
Mrs  Mary  Rogers  Miller  at  Thousand  Island  Park,  on  the  St 
Lawrence  river,  are  a  number  of  typical  specimens  of  our  two 
previously  deecnbed  species,  C.  diminuta  Walker  and 
C.  h  i  1  a  r  i  8  Say,  that  fit  the  descriptions  exactly.  In  ordet 
to  promote  accuracy  in  the  determination  of  the  most  difficult 
forms,  I  have  prepared  the  drawings  herewith  presented  (pLll^ 
figs.3-6)  of  the  wings  and  male  genitalia  of  these  species.  It 
will  be  observed  by  comparing  the  wings  with  Eaton's  figuree 
that  in  venational  character  ?  C.  allecta  agrees  better  with 
the  Europaean  genus  Tr,icorythue  and  the  South  Ameri- 
can genus  Leptophyes,  than  with  Caenis.  But  there 
are  disagreements  also  with  these,  and  the  ^  genitalia  and 
nymphs  of  these  are  as  yet  not  certainly  known. 

Leptophlebia  praepedita  Etn.  ? 

This  s[>e(i(^s,  hitherto  known  only  from  New  Hampshire  and 
not  yet  iH3i>oi*ted  from  Kew  York  State,  is  common  about  Lake 
Forest,  Illinois,  where  1  have  found  it  in  three  quite  diverse 
situations:  1)  in  the  Skokie  (north  branch  of  Chicago  river),  a 
sluggish    creek    flowing  through  open  meadows  and  marshes; 
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2)  McCk)nnick  ravine,  where  a  puny  stream^  overhung  with 
witch-hazel  and  dogwood,  flows  between  deep  banks  through  a 
hardwood  .forest;  and  3)  in  a  glacial  pothole,  grown  full  of 
buttonbush  (Cephalanthus)  on  the  top  of  a  moraine.  In 
all  theee  situations  the  water  is  fairly  peimanent,  disappearing 
only  in  seasons  of  extreme  di'outh. 

The  species  appears  to  be  diurnal  in  its  habits.  Males  may. 
be  found  in  abundance  sitting  on  top  of  the  leav<^s  of  shrubs  be- 
sid'e  the  water,  or  flitting  over  them  in  the  'bright  sunshine, 
quickly  gathering  in  companies  and  dancing  up  and  down,  and  as 
quickly  dispersing  and  settling  again.  They  fly  at  low  elevation, 
and  are  easily  taken  in  large  numbers  in  a  net,  and  are  as  easily 
swept  when  at  rest  from  the  witch-hazel  leaves. 

I  found  the  species  first  in  the  Skokie  May  8^  1901.  There 
were  then  a  very  few  subimagos  on  the  wing,  and  a  bed  of 
mixed  ranunculus  and  polygonum  in  the  water  was  fairly 
swarming  with  the  nymphs.  I  took  a  large  number  home  and 
placed  them  in  a  bowl  of  water,  where  they  began  transforming 
the  next  day.    The  subimago  stage  lasts  about  24  hours. 

When  Eaton  described  the  species  he  had  some  doubts  as  to 
whether  it  should  go  in  L  e  p  t  o  p  h  1  e  b  i  a ;  but  the  characters 
of  the  nymph  are  iu  essential  agreement  with  those  of  the  typi- 
cal species  of  Leptophlebia,  and  thus  confirm  the  I'efer- 
ence  of  the  species  to  that  o;(^inis.  In  pi. 11,  fig.l,  is  represented 
the  venation,  and  in  iv^.2  the  (^  abdominal  a{)pendages  are  shown. 

The  nymph.  Iy(Mijj:tli  of  lH)d,v,  (1..^)  mm.;  antennae  2  mm.  and 
setae  6  nnn.  additional.  Hod.v  slender,  scarcely  depressed,  widest 
across  the  niesothorax,  sinoolh.  Face  nearly  vertical,  ocelli  in 
front,  eves  ratlier  small  situated  just  b(*fore  the  hind  angles  of 
the  head;  antc^iinae  i)ale,  basal  s(»<'iiK'nts  rather  stout,  the  follow- 
ing ones  rather  tajierin^  to  slcMuler  and  very  fragile  tips.  Mouth 
parts  very  similar  \i>  those  of  (' h  o  r  o  t  (m*  p  e  s  ,  shown  on 
pi. 5,  1h(^  niaxilhu^  more  obli<]ne  on  the  end  of  the  combined 
lacinia-jialea,  and  lackini::  the  pertinated  spine  ti|>])in<j:  the  former; 
the  palpi,  however,  aie  three-jointed  IxMiMid  \\w  basal  palpiger, 
and  the  palpi  of  the  lahiuni  are  two-joint(Ml :  thus  the  conditions 
of  se^nKMitation  in  these  ajijiendap's  are  revei'sed  in  the  two 
forms;  this  se<rni(Mitation,  however,  is  often  veiw  indistinct,  and 
more  or  less  evid(Mice  of  division  of  the  last  s(\t::ment  when  there 
appear  to  l>o  but  two  are  generally  discovei-ahle  in  all  the  palpi. 
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Legs  rather  short,  nearly  bare;  feuiora  scarcely  flattened,  but 
somewhat  oomruve  on  the  side  applied  to  the  body;  pale  Iwownish, 
paler  at  the  sutures.  Wing  caaes  reaching  posteriorly  as  far  OM 
the  apex  of  the  Sd  abdominal  segment. 
■  ■  Abdomen  \'ery  slig'htly  depressed,  regularly  tapering  posteriorly, 
its  segments  very  slightly  increasing  in  length  to  the  9tli,  the  10th 
a  little  shorter  on  the  dorsum,  where  produced  backward  in  a 
rounded  lobe,  cue  half  shorter  at  the  sides;  short  lateral  spioes 
on  segments  8  and  9,  larger  on  9,  the  lateral  angles  of  the  pre- 
ceding segments  obtuse. 

Gills  present  on  segments  1-7,  double,  similar,  or  slightly 
longer  on  the  middle  segments,  divided  in  nine  tenths  of  their 
length  into  two  long,  slender,  simple  tapering  fllameuts,  pig- 
mented with  purplish  along  the  tracheae.  Setae  3,  equal,  nearly 
bare  at  base  and  sparingly  wliorled  with  spinules  beyond,  grad- 
ually tapering  to  long  slender  tips. 

General  color  olivaceous,  paler  below,  with  a  very  narrov 
median  pale  line  on  head  and  prothorax,  a  median  row  of  pale  spots 
on  the  abdomen  of  the  female  becoming  larger  posteriorly,  and  a 
pair  of  sixits  either  side  on  segmonts  3-9,  becoming  confluent  with 
the  median  one  on  9;  male  darker  and  more  uniformly  bro>wn. 

■May  8,  27,  30,  31 ;  June  1.3,  14,  18. 

Heptageninae 

I  deem  it  necessary  to  state  that  I  have  scarcely  entered  into 
the  study  of  this  interesting  and  difficult  complex  of  interrelated 
forms,  having  di'alt  at  first  hand  only 
with  those  si>ecics  in  whose  life  his 
tories  I  have  become  interested.  The 
foregoing  keys  for  this  group  of  genera 
are  based  largely  on  chanu'ters  culled 
from  Eaton's  Monograph,  and  these  are 
but  a  few  of  the  many  characters 
therein  given,  and  the  value  of  (hose 
few  as  absolute  di.stinctions  of  closely 
allied  genera  I  have  not  personally  »MomiSai^'lp'|!SidwS  oi 
tested.     This  gi'oup   should   furnish   a     H^i"h. imag""^ forced;  ...... 

-   , ,     ,  .    ,       ner  Hpiiendiisefl 

most    mviling   m>ld    for   some    i^pecial 

student,  especially  here  in  North  America,  where  it  is  so  abund 
antly  represented. 

In  this  group  the  independent  specialization  of  the  nymphs  is 
extreme.    Their  life  is  relatively  long,  and  the  conditions  under 


1 


which  fhe;  Aw^l  aw  very  diverie.  Tbe  conditionB  of  «4nH  Bfe 
are,  Itowerer,  much  the  tame  Id  all ;  and  we  find  the  adaits  mnA 
iDMe  alike.  The  b^Jnnpr  will  certainly  find  thoa  much  nore 
diSkmlt  to  diatingnirii,  and  wmdd 
do  well  to  study  nymphs  and  adidtl 

-^^  together.    The  critical  diapuMia  of 

•  ^^i,.— Oi  .*  V^-a  the  species  will  doid>tlees  reat  on  the 
^  '"-f"''^  hifijily  indiyidnaliied  genital  arma- 
tare  of  the  male.  A  anggestion  of 
the  strength  and  daaniteneas  of  the 
charactwa  preaented  by  theae  parts 
may  tie  had  frmn  refM«nce  to  the 
accwnpanying  figure  of  the  male  t*x- 
Ecdyarna  macnlipennla 
(flg.lO) .  These  project  strongly  from  the  roitral  side  of  the  ^nz 
of  ttie  abdomen,  and  are  easily  separated  therefrom  In  fresh  at 
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Fig.  le  Labra  of  nympha  of  Hepta- 
Benfiine:  h,  of  Ironap?  from  Coy  Olen, 
macB;  I,  of  HhtthrOKcnii  elegaii- 
tula  fetii.-/;  1.  ot  Ecdyunia  mncull. 
ponnla     Walsh;     k.    of     HeptugeolH 


Fig.  13  Manillbl«fl  of  oympha  of  Hepta- 
geulnac;  c,  of  Kbltbrogena  elecao- 
tultt  Etn.  '<;  il.  ot  Iron  BpV  from  Cor 
<:ien.  It1iacu;c,  of  Kcdyurus  msQulf- 
peniila    Walsh;   f.    ot      Beptagenla 


alcoholic  specirapns  hy  a  longitndina]  snip  with  a  pair  of  fine 
scissors.  Thej'  may  then  be  permanently  monnted  on  a  slide  as 
microscopic  preparations  so  as  to  give  a  square  ventral  view. 
It  is  from  preparations  so  made  that  all  the  figures  of  the  male 
appendages  in  this  paper  hare  been  drawn. 
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The  nymphs  in  this  subfamily  are  recogni^ble  at  a  glance  by 
their  dorsally  placed  eyes,  with  the  lateral  flaring  margins  of  the 
sides  of  the  head  projecting  beneath  them.  They  are  all  strongly 
depressed  also,  and  have  lateral  pectinations  to  the  tarsal  claws 
(fig.ll),  aiding  them  doubtless  in  clinging  to  their  siU[^[>o<rting 
surfaces  washed  by  cui-rents  of  streams  or  waves  of  shores. 
Further  than  this,  however,  there  is  very  great  diversity  among 
them,  and  Ecdyujrus,  Iron  and  Bhithrogena  fur- 
nish a  most  interesting  illustration  of  a  special  adaptation  to 
life  in  ton*ents.    In   E  e  d  y  u  r  u  s    (pl.lO,  fig.3)  the  gill  lamellae 


VFlff.U  Maxillae  of  nymphs  of  lleptagcninac:  m,  of  Iron  sp?  from  Coy  Glen, 
Ithaca :n,  of  Ileptaffonia  in terpunctata  Say;  o.  of  Khithrogena  elegan- 
tula  Etn.  ?;  p,  or  Eudyurus  maculipennis  walsh 


are  all  divergent  and  the  gill  filaments  are  beneath  their  bases. 
In  Iron  (pl.l(>,  fij^.G  and  7)  and  in  Khithrogena  (pI.lO, 
fig.4  and  5)  the  abdomen  is  more  lim{)et-shai)ed,  and  the  gill  lamel- 
lae form  a  clos(»l y  overlapping  series  whose  outer  "border  fits  the 
supporting  surface  to  which  the  nymph  clings  as  closely  as  do  also 
the  flaring  lateral  and  front  margins  of  the  head;  but  this  is  not 
all,  tlio  gills  have  niigrat(»d  outward  and  now  lie  upon  the  bases 
of  the  laniellac,  exj>osed  on  ihe  outaidfe  to  the  stream  of  water 
which  now  dashes  over,  but  does  not  flow  beneath  the  lamellae. 
Furthennoro,  by  the  enlargement  and  approximation  beneath 
the  thorax  of  tho  foremost  lamellae  and  by  the  dejyression  and 
inward  curvature  beneath  the  tip  of  the  abdomen  of  the  hind- 
most of  them,  there  is  formed  beneath  the  aMomen  a  disk  for 
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adhesion  to  the  surfaces  of  the  stoues,  fairly  well  devek)X)ed  in 
Iron,  very  perfect  in  Bhithrogena.  So  complete  is  its 
border  that  when  applied  to  the  surface  of  a  stone,  any  elevation 
of  the  abdomen  would  create  a  partial  vacuum  beneath  it.  It 
doubtless  serves  in  a  different  way  the  same  purpose  as  the  row 
of  smallfBT  discsi  poeseesed  by  the  larva  of  the  net- winged  midge 
(B  lepharocera),  found  in  the  same  situations;  and  among 
anatomical  shifts  for  a  living  is  one  of  the  most  remarkable 
known  to  me. 

The  three  figures  of  mouth  parts  of  nymphs  of  the  four  genera 
hereinafter  described  (figs.l2,  13  and  14)  show  very  considerable 
structural  differences.  It  is  because  of  the  remarkable  definite- 
ness  of  such  minute  parts  as  the  canines  of  the  mandible  that  I 
have  been  able  to  determine  with  certainty  some  of  the  elements 
of  the  food  of  nymphs  of  Chirotenetes  albomani- 
c  a  t  u  s ,  it«  food  being  all  reduced  to  very  minute  fragments. 

Heptagenia  interpunctata  Say 

This  is  the  commonest  species  in  Fall  creek  at  Ithaca,  with 
E.  maculipennis  a  close  second.  Both  species  swarm  into 
traj)  lanterns  set  about  the  creek  during  July — mostly  subimagos 
just  risen  fi'om  the  water.  During  the  daytime  iniagos  are  easily 
found  silting  on  the  vegetation  along  the  sides  of  the  gorge. 
H.  interpunctata  is  also  a  common  species  on  the  shore 
of  Lake  Michigan  near  my  home  in  I>ake  Forest,  being  very 
abundant  along  shore  in  the  latter  i)art  of  August,  associated 
witli  H.  fljivipennis  Walsli,  and  a  fcnv  scattering  si)eci- 
mens  may  be  taken  as  late  as  September. 

The  rather  well  marked  color  pattern  of  tlie  wing  of  this  si)ecies 
is  sliown  in  the  ivlioto<2:raph  reijroduced  in  IMate  4,  fig.4. 

Tlie  nymphs  of  tliis  species  are  found  in  all  the  streams  about 
Ithaca  in  rapid  water  under  large  stones.  They  are  distinguish- 
able at  a  glance  from  those  of  all  other  species  by  the  black 
markings  of  tlu^  under  side,  shown  in  pl.H,  tig.r>. 

The  nymph.  (VIXk  fig..*^*).  LiMigth  of  full  grown  female  n\inph, 
0.;")  mm.;  juittMimi,  2  mm.,  and  scjac.  11  mm.  additional. 

Kodv  slronulv  df^nresscd,  widest  across  the  head,  but  with  the 
sid(»s  iM^hind  the  head  parallel  to  the  middle  of  the  abdomen, 
thence  tajK^ring  rather  rapidly  to  the  base  of  the  setae. 
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Head  flat,  almost  orbicularly  rounded,  limuloid,  the  infero- 
lateral  margins  thin,  flat,  flaring,  fringed  with  decurved  hairs. 
E}-es  distinctly  dorsal,  the  lateral  margins  of  the  head  projecting 
beneath  them.  Antennae  minute,  hardly  longer  than  the  head, 
the  basal  segments  brown  and  the  remainder  pale. 

Mouth  parts  as  shown  in  figs.  12h,  13f  and  14n. 

Prothorax  with  its  declined  and  flaring  lateral  margins  decur- 
rent  upon  the  sides  of  the  mesothorax ;  legs  short;  femora  much 
flattened,  and  with  well-developed  posterior  fringes  of  hair;  simi- 
lar fringes  on  middle  and  hind  tibiae,  but  scai^^ely  developed  of 
fore  tibiae. 

Aibdomeu  rather  short,  strongly  depressed,  and  much  tapering 
beyond  the  7th  segment;  lateral  spines  on  segments  2-9,  on  3-5 
minute,  on  6-9  strong,  straight  and  sharp,  longest  on  7  and  8,  the 
tip  of  that  on  8  reaching  the  level  of  the  middle  of  the  9th  seg- 
ment. Segments  of  the  abdomen  diminishing  slightly  in  length 
to  the  7th,  the  8th  and  9th,  then  successively  a  little  longer;  10th 
produced  in  a  rounded  posterior  lobe. 

Gills  represented  on  segments  1-7,  on  1-6  double,  consisting  of 
an  anterior  ])rotecting  lamina  and  a  posterior  basal  one,  mar- 
gined with  i-espiratory  fihunents,  whose  tips  are  visible  at  the 
inner  margin  of  the  lamina.  Gill  lamella  on  1  oblong,  somewhat 
oblique,  with  a  small  lol)e  beside  the  basal  attachment  on  the 
side  next  the  median  line  of  the  body;  on  2-6  similar,  becoming 
somewhat  more  elongjite  and  less  oblique;  |X)sterior  lamina  with 
its  outer  two  fifths  cut  into  a  border  of  1-2  branched  respiratory 
filaments.  On  segment  7  there  is  a  simple  linear  lanceolate  fila- 
ment (rej)resenting  the  anterior  lamina  only)  whose  tip  reaches 
the  le^-el  of  the  apox  of  the  9th  abdominal  segment. 

Setae  long,  slendt^r  and  very  hairy  for  more  than  half  their 
length,  the  hairs  distinctly  shorter  externally;  tips  pale,  whitish, 
ringed  with  darker  and  nearly  destitute  of  hair. 

<?oloration  oliva((M)us  or  greenish  brown,  darker  on  head  on 
sides  of  prothorax  and  on  dorsuju  of  abdominal  segments  6  and 
10.  On  the  lu^ad  there  is  a  pale  spot  iliefore  the  middle  ocellus, 
another  one  ilietween  each  latenil  ocellus  and  the  eye,  and  an 
oblique  pale  streak  (^xtendw  from  the  ev^e  to  the  margin  below  it. 
A  pale,  nju-row  middorsal  line  extends  from  the  rear  of  the  head 
to  the  motathorax.  The  legs  are  pale,  with  two  broad  light-brown 
bands  on  each  of  tlie  femora.  On  eji(*h  of  the  exj)osed  alxlominal 
segments  is  a  transv(M-se  pale  basal  area  which  includes  on  each 
segment,  except  the  r»th,  a  pair  of  brownish  dots;  these  dots  are 
elongjited  into  longitudinal  dashes  on  segments  8  and  9.  AMo- 
inen  beneath  conspicuously  barred  with  brown  (pl.9,  fig.3), 
one  angulated  bar  on  etK*h  segfinent,  the  bars  interrupted  in  the 


Be  vmw  TMK  aun  uvtaau 

Bdddle  on  botti  <>aaal  and  i^ical  wegmeatM,  tat  bMt  Mbwd 
ideally. 
Bred  at  Ithaca  18tli  JDI7, 190L 

Eeptifeala  up.  no.  S    ' 
n«  nymph  of  this  sptfAtm  was  not  bred.     Like  the  two 
~  pfMOdlog  It  ii  stronglj   mailed  and  eoailj    recognlied.     It 
oecoM  in  the  laigar  streanu,  dinging  to  ro^  in  tte  swlftaat 
comnti. 

The  nymph.  (Pl.r>.  flg.4.)  Length,  10  mm.;  antrana,  S  ninL, 
,  SDd  sehie  IH  nini.  addltiooal. 

Body  rather  eloiiiAte,  Mcarcely.  wider  across  the  head  than 
I  acroBS  the  nu^suthornx.  Head  itrongly  depreesed,  evenly  rounded 
L,  in  front,  with  flaring  infero-Iateral  marginfl,  diinted  at  the  sides 
l.and  distinctly  visitiJe  ontlfde  tiie  eye*.  .Antennae  slender,  pale. 
J  Protliornx  slightly  narrowed .  potteriorly,  its  margins  Qaring, 
L  dilated.  Le^  moderate,  pale;  JFemora  witb  indistinct  median 
I  and  apical  darker  bandi,  and  with  a  scanty  develcipment  of  the 
J.amial  posterior  fringca  of  hBlr>  Wings  reaching  the  level  of  the 
[  base  of  the  4l)i  nibdoinioal  segment 

.Aibdotiien  rr-pilarly  tapering  posteriorly..  Segments  8-10  illi^ttly 
diminishing  in  length,  10  a  little  produced  on  the  dorsal  side,  and 
produced  in  a  sharp  triangular  spine  on  ea«b  lateral  margin; 
lateral  twines  developed  only  on  ee^ents  7-9,  best  developed  on  8. 
OillB  r^resented  on  segments  1-7,  on  1-6  double,  coasistiog  of 
an  anterior  protecting  lamella  and  a  posterior  respiratory 
lamella  whose  'border  is  cut  into  a  long  fringe  of  branching  |^11 
filaments;  upper  lamella  oibliquely  oval,  produced  at  the  tip  into 
an  acute  spine-like  point,  ibecoming  (broader  distally  (oborate)  on 
4  aud  5,  and  narrower  again  on  6.  On  segment  7  there  is  a 
shaple  linear  hairy  filament,  obtuse  at  the  apex  and  hardly  reach- 
ing the  level  of  the  base  of  the  lateral  spine  on  the  8th  segment. 

iSetae  S,  long  and  hairy,  the  hairs  becoming  whorled  and  finally 
obsolete  toward  the  tip. 

The  distinctive  features  of  the  color  pattern  are  shown  in  the 
photographs  reproduced  in  pi.!),  fiK.4.  These  are  a  broad 
pale  middorsal  band  divided  with  brown  on  the  posterior 
abdominal  segments,  lateral  pale  dashes  at  the  sides  of  the 
abdominal  segments,  and  a  brown  longitudinal  dash  either  side 
of  segments  8  and  9  below. 
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Ecdynras  maculipeiinis  Walsh 

As  remarked  under  the  account  of  the  Heptagenia 
interpunctata,  this  species  was  found  commonly  in  Fall 
creek,  at  Ithaca.  Its  larvae  were  more  commonly  found  at  the 
edges  of  the  stream;  those  of  that  species  oftener  in  the  current, 
but  both  often  occurred  together.  This  is  a  dainty  little  species 
with  narrow  wings,  conspicuously  marked  with  black  on  the 
crossveins  (pl.4,  fig.3).  My  bred  si^ecimens  bear  the  dates  July 
9th,  13th  and  14th,  1901. 

The  nymph.  (P1.7,  fig.3.)  Length,  7  mm.;  antennae,  2  mm., 
and  setae,  5  mim.  additional. 

Body  strongly  depressed,  elongate  triangular  in  outline,  widest 
a<n-oss  the  dilated,  depressed  and  squarish  frons,  and  rather  regu- 
larly tapering  posteriorly;  head  rather  flat  above;  paired  ocelli 
larger  and  more  ajyproximate  above  in  the  male  than  in  the  fe- 
male; antennae  slender  and  short.  Mouth  parts  as  shown  in 
flgs.l2j,  13e  and  14p. 

Legs  short,  femora  flattened,  with  a  thin  external  fringe  of 
hairs;  tibiae  slender  and  somewhat  tapering;  wing  cases  reach- 
ing the  level  of  the  apex  of  the  3d  abdominal  segment;  abdomen 
rather  short  and  slender,  slowly  tapering  to  the  apex,  middle  seg- 
ments longest,  segments  8  and  9  slightly  shorter,  10  again  longer 
on  the  dorsal  side,  but  shorter  at  the  sides  and  below;  lateral 
spines  present  on  segments  5-9,  longest  on  6  and  7,  straight  and 
sharp;  setae  divaricate,  the  median  one  in  the  mature  nymph  more 
slender;  the  apical  rings  of  brown  on  the  segments  of  the  setae 
are  alternately  broader  and  narrower,  and  the  apical  whorls  of 
setae  are  excessively  short. 

General  color  pattern  olive  brown,  mottled  with  x>ale  greenish, 
darker  on  head  and  protliorax,  divided  by  a  median  narrow  jmle 
line,  and  varied  upon  the  sides  with  pale  hieroglyphics;  abdomen 
with  pale  and  indistinct  fenestrate  markings  along  the  sides.  In 
the  male  there  are  broad  dorsal  blotches  on  the  dorsum  of  seg- 
ments 4  and  5;  in  the  female,  on  segments  7,  8  and  9. 

Iron  sp? 

This  species  has  not  been  bred.  It  is  found  in  Coy  Glen — a 
spring-fed  stream  near  Ithaca,  possessing  a  rich  and  peculiar 
fauna.  Among  our  forms  hitherto  made  known  this  species  is 
peculiar  in  the  possession  of  but  two  caudal  setae  in  the  nymphal 
stage.  I  have  a  number  of  nymphs  collected  years  ago,  from 
which,  unfortunately,  the  date  label  has  become  detached. 


n«  njm^  (Pl.7,  figl-S  and  7.)  Length,  apimrently  full 
grown,  9  mm.;  antenna,  lA  nun.,  and  i;i?tae,  9  torn,  additional. 

Body  elongate,  atrongl;  depmMed,  widest  across  the  front  of 
Ae  head  and  the  meoaothoraz,  theae  facing  of  about  equal  width ; 
Juad  videat  acron  the  front  well  tefore  tlie  eyes,  and  strongly 
namnred  posteriorly  to  the  obtoae  hind  angles;  infero-Iateral 
margins  of  the  head  thin  and  flaring  a»  usual,  and  closely  fringed 
'with  hain;  antennae  short,  slender,  pale.  Mouth  parts  as  shown 
in  flgs^21i,  13d  and  Urn. 

Dorsum  of  tlie  prothpraz  a  little  proiliu'cd  laterally,  and  angu- 
late  Obtnaely  in  tiie  middle  of  the  sides.  U'gs  moderate,  tihiae 
and  femora  all  with-  well  developed  external  fringes  of  hair; 
femora  very  siodenttely  flattened  and  dilated,  the  fore  femora  I 
moat  so;  tarsal  claw  pectinate,  there  being  two  to  four  minute  i 
teeth  at  its  anterior  bordw tefore  the  apex  (fig.llt/),  Ttie  wing 
casesreach  the  base  of  the  4tii  abdominal  segment. 

Abdomen  r^rnlarly  tapering  {MMteriorly,  Ue  segments  increas-  I 
Ing  in  length  to  the  middle.     Two  hitenil  spinet;  each   side  of  ' 
■ogDientB  2^  and  one  on  segment  7,  all   stout,  trisngular,  and 
directed  outward. 

Gills  represented  on  segments  1-7;  on  I  a  very  large,  broadly  ' 
and  obtusely  trlangnlar  flap  of  mendirane  shaped  like  the  gill 
■coop  of  a  crawflsh,  attached  by  the  Jtiiddle  of  one  of  the  sides, 
its  front  end  extending  forward  and  Ijin^  njraiust  the  base  of  the 
hind  leg,  its  bind  end  o^-erlapiiing  the  succeeding  gill  lamella. 
On  segments  2-7  the  lamellae  are  ovoid,  dorsaily  carinate,  ob- 
tusely pointed  membranous  plates,  each  with  regularly  arcuate 
front  margin  orerlapping  the  hind  margin  of  the  one  on  the  pre- 
ceding s^ment,  and  each  bearing  at  its  base  a  tuft  of  7-16  short, 
finger-like  gill  filaments.  The  lamellae  diminish  in  breadth  pOB- 
teriorly,  and  become  less  divaricate  in  pairs,  and  the  tips  of  the 
7th  pair  are  curved  beneath  the  abdomen. 

Setae  2,  rather  short  and  stout,  the  median  seta  being  re5>re- 
sented  by  a  minute  triangular  rudiment.  The  tips  of  the  develop- 
ing male  forceps  project  beyond  the  apex  to  the  10th  s^^ent. 

This  remarkable  nymph  dwells  in  the  swiftest  parts  of  the 
stream,  and  its  whole  organization  exhibits  the  most  wonderful 
adaptation  to  life  in  such  a  place;  the  extra  grappling  armature 
appended  to  its  claws  and  especially  its  flattened  form  with 
thin  eilfjcs  <iU  the  injii  aroiutd  closely  apiiHcahle  to  the  supporting 
surface,  and  admirably  adapted  to  divert  the  flow  of  the  water. 
Probably  the  oval  enclosure  of  the  gill  lamellae  of  the  ventral  side 
of  the  abdomen  acts  as  a  sort  of  smker,  and  holds  the  animal 
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securely  to  the  rock  surface.    The  net  winged  midge  B 1  e  p  h  a  r  - 
0  c  e  r  a  is  the  commonest  associate  of  this  species  in  Coy  Glen. 

This  is  another  genus  that  has  not  hitherto  been  known  east- 
ward of  the  Rocky  mountains. 

Bhithrogena  elegantnla  Etn  ? 

» 

For  the  sake  of  illustrating  a  still  more  perfect  development 
of  the  ventral  abdominal  disk  framed  with  gill  lamellae^  as  well 
as  illustrating  the  variety  of  form  in  this  group,  I  insert  here  a 
figure  and  a  brief  description  of  a  nymph  from  Twin  Lakes, 
Colorado,  sent  me  for  study  by  Mr  Chauncey  Juday,  collected  in 
the  summer  of  1902 : 

The  nymph.  (P1.7,  figs.4  and  5.)  length  of  full  grown  female 
n^-TOiph,  10  mm.;  male,  9  mm.;  antennae  and  setae  broken.  Body 
short,  stout,  flat,  narrowiy  elliptical  behind  the  dilated  head; 
head  widest  across  the  e^-es,  semicircular  in  outline,  its  thin 
lateral  uiai'gins  naked;  behind  the  widest  portion  the  sides  con- 
verge with  ven'  gi^eat  abruptness  to  the  hind  margin;  antennae 
short  and  stout  and  bare,  tlie  joinings  of  tlie  segments  becoming 
oblique  apically.     Mouth  parts  as  shwvn  on  figs.l2i,  13c  and  14o. 

Prothorax  tliree  to  four  times  as  wide  as  long,  produced  at  the 
sides  in  an  oibtuse  projecting  angle;  legs  rather  short  and  nearly 
bare,  tlie  femora  moderately  curved  and  flattened  with  a  fringe 
of  rather  stiff,  very  short  bristles  on  the  curving  superior  carina; 
each  of  the  claws  with  a  basal  lateral  tooth  (fig.llj?). 

Abdomen  short  and  ovate;  gill  plates  on  segments  1-7  mem- 
branous, white,  obtuse,  closely  superposed  at  their  broadly  over- 
lapping edges,  iK^aring  copious  tufts  of  long,  simple  gill  fila4ment8 
at  their  bases  above.  The  anterior  ends  of  the  lamellae  of  the  Ist 
segment  inw^t  bt^neath  the  ineta thorax,  and  the  incurved  tips  of 
those  of  the  7th  segment  meet  Inmeath  the  slightly  upcurved  tip 
of  the  alKlomon.  Setae  in  male  2,  with  a  rudimentary  middle  one, 
in  female  3  well-developed,  biire,  the  median  paler  than  the  others; 
extreme  Ikiscs  of  setae  brown,  like  the  general  integuDuent  of  the 
body. 

Epiiemerinak 

Since  the  publication  of  bulletin  47  I  have  made  no  new  breed- 
ings in  this  subfamily,  but  my  friend  Mr  W.  E.  Howard  of 
Ottawa,  111.,  has  n»aied  and  studied  our  Polymitarcys 
a  1  b  u  s    Say   and   has   prepared   at   my   request   the  following 
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account  of  that  interesting  species,  which  differa  io  some  respect*  ^ 
from  the  well-knowD  P  o  1  y  lu  i  t  a  r  c  j-  s   v  i  r  g  o   Oliv : 

Folymitarcys  albns  Say 

BY  W.  E.  HOWARD 

This  description  was  undertaken  at  the  request  of  Prof,  Xeed- ' 
ham,  who  identified  the  imago  for  me.  Without  his  kind  asBist- 
ance  in  this  respect,  as  well  as  in  many  others,  it  would  not  liava 
been  prepared. 

N;nq>lu  of  P.  al4>ni  axe  atioodant  In  Itotii  tte  lUlBoia  aai 
Fn  riT«r>  at  Ottawa.  Thew  riveni  flow  at  tiiia  plam  ovar  liot- 
tmna  of  mt^d  undatone,  with  "imn  of  loose  aand  aocwmdated  la 
tte  eddiea.  The  itreama  are  awift  in  the  main  canaita^  sad  ths 
njmphs  of  thii  ipeciea  are  to  be  found  tinder  flat  itaiMi  at  Ibe 
edge  of  awift  water  when  almnt  ready  to  transform.  It  was 
^om  two  mch  Bitoations  that  moat  of  my  collections  wei-e  made, 
from  which  I  lucceeded  in  breeding  a  ^n^e  epccimen.  1  have 
■een  the  iDbimagoa  emrage  and  ariie  fr<»D  the  surface  of  the 
water  in  great  nombera,  bnt  always  Joat  fax  enough  out  from  the 
■hore,  ao  that  the  nymph  akins  wwe  immediately  swept  into  the 
current,  where  they  disappeared  before  they  could  be  procured. 
The  difficulty  in  collecting  the  skins  from  the  natural  breeding 
places  is  further  heightened  by  the  emergence  occurring  daring 
the  evening  twilight. 

According  to  my  observation,  not  ouly  this  species  but  all 
others  observed  invariably  emerge  from  the  nymph  skin,  at  the 
surface  of  the  water  and  leave  the  akin  afloat.  This  makes  the 
collecting  of  the  sloughs  a  much  more  difficult  task  than  in  the 
case  of  stoneflies  and  dragonflies. 

My  collections  indicate  that  this  is  a  mtdBummer  species  in 
northern  Illinois.  My  bred  specimen  is  dated  June  22.  None  of 
the  imngos  in  uiy  collections  shows  an  earlier  date  than  this,  but 
I  have  nymphs  which  are  evidently  near  to  transforming  which 
were  collected  the  first  week  of  Juno.  Images  and  subimagoa  of 
the  collettious  are  scattered  all  through  July,  but  Augnat  5th 
shows  them  most  abundant.  At  about  this  date  they  were  ob- 
Ber\ed  in  swarms.  By  the  end  of  August  they  are  much  less 
numerous,  and  I  have  no  collections  which  are  as  late  as  Sep- 
tember, 
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The  subimago  stage  lasts  24  hours^  and  when  the  final  emergence 
takes  place  the  subimago  alights  on  some  object  near  the  edge 
of  the  stream,  where  it  transforms  in  less  than  a  minute.  The 
skin  of  the  subimago  remains  attached  to  the  bases  of  the  setae 
of  the  imago  and  in  this  manner  is  carried  out  over  the  stream  by 
the  flying  insect,  where  it  is  finally  released  after  some  minutes. 

The  adult  of  this  species  is  briefly  described  in  Eaton's  Mono- 
graph, p.47.  The  habitat  given  there  is  Passaic  river,  Belle- 
ville, N.  J.  (Williamson) ;  Winnipeg  river  (Say) ;  Red  river  of 
the  north  and  New  York  (Hagen).  This  seems  to  indicate  a 
rather  wide  distribution  for  P  .  a  1  b  u  s  in  the  eastern  and 
northern  United  States,  but  during  the  summer  of  1903  I  made 
collections  from  several  of  the  boulder  and  limestone  streams 
tributary  to  the  Wabash  in  Indiana  without  obtaining  a  single 
specimen. 

The  nymph.  TiOngth,  14-16  nun.;  antennae,  3.5-4  mm.,  and 
setae,  7-8  iiiiii.  Body  depressed,  widest  across  prothorax  where 
the  thin  lateral  margins  project;  eyes  prominent  and  lateral; 
three  somewhat  crescent-shaped  ocelli  arranged  in  the  form  of  a 
broad-hiised  triangle;  antennae  many-jointed,  ^bearing  a  whorl  of 
minute  bri«tles  at  the  apical  ends  of  the  joints,  the  first  two 
joints  nuuli  stouter  and  the  joints  4-8  decidedly  shorter  than  the 
others,  projecting  beyond  the  mandibular  tusks  by  a  little  less 
than  half  the  length  of  the  latter;  mandibular  tusks  about  2.5 
mm.  long,  stout  at  l)ase,  narrowing  rather  abruptly  near  the  mid- 
dle, the  slender  distal  half  tapering  gradually  to  the  acute, 
slightly  out-curv(*d  tip;  the  basal  half  of  tusk  is  thickly  set  with 
stout,  acute  spines,  Ixung  less  numerous  on  the  slender  distal 
portion,  and  entirely  disa.jjpearing  at  about  one  third  the  distance 
from  the  tip;  a  few  long  hairs  are  borne  on  the  outer  side  near 
the  base:  inaudible  stout,  l)earing  two  pi-oininent  tridentate  fangs 
on  its  anterior  surface  nearly  parallel  with  the  distal  half  of  the 
tusk,  the  iniddh*  tooth  of  each  the  longest;  the  endopodite  arising 
from  the  base  of  the  inner  fang  is  inclined  toward  the  molar 
surface,  and  bcnirs  a  brush  of  long  hairs  on  its  inner  side  near 
the  tip;  the  lail>ruin  is  alyout  half  as  long  as  broad,  slightly 
emarginate  in  front,  and  thickly  covered  with  fine  hairs;  maxillae 
somewhat  slcMider,  the  outer  basal  portion  fringed  with  stiff  hairs; 
the  maxillary  palpi  three-jointed  lK*sides  the  short  pedicel,  the 
second  joint  the  shortest,  the  third  joint  about  as  long  as  the 
first  and  second  tog(»ther;  outer  side  of  third  joint  bearing  a  few 
long  hairs,  the  stoutest  ones  being  near  the  distal  extremity,  the 
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general  etc  Siiioe  McLachlant's  work  appeared,  moeh  bap  Immi 
done  towaxda  obtaining  a  better  knowledge  of  the  tmaOj  jbmn 
different  pointt  of  view,  and  oor  information  is  now  much  more 
detailed  and  exact  with  reqpect  to  the  abnictare  and  morpludi^- 
eal  value  of  the  so-called  appendagesi  this  improvement  being 
largely  dne  to  the  more  extended  nse  of  microscopical  piepaiar 
tiona  in  studying  these  insects;  and  something  has  atea  lieen 
Reamed  concerning  the  early  stages  of  the  lives  of  these  tiuj 
ereatores  whichy  as  larvae,  construct  cnxions  haUtatiims  of 
most  diverse  forma.  As  contribntors  to  this  knowledge  may  be 
mentioned  the  names  of  Elap61ek^  Bis,  and  the  writer  of  the 
present  notice. 

Qaoting  from  McLachlan  (op.  dt.  p JOS):  '^  The  minute  insects 
comprised  in  this  family  may  be  Jnstly  termed  Micro^Trich<4itera, 
for  the  laigest  European  form  ^pands  to  no  more  than  10  mm*, 
the  smallest  to  only  8^  mm.  Where  they  occur  they  usually 
swarm  in  great  numbersi  running  vrith  ^ctreme  rapidity,  and 
very  difBcult  to  capture.  Although  they  occasionally  appear  to 
delight  in  warm  sunshine,  they  are  more  especially  preposcular 
or  even  nocturnal,  and  are  attracted  by  light  to  such  an  extent 
that  the  walls  and  ceilings  of  rooms  near  water  are  often  dotted 
with  these  dark  atoms  which  have  entered  by  open  windows." 

The  largest  measurements  are  attained  in  Agrajlea  and 
A  1 1  o  t  r  i  c  h  i  a ,  no  species  of  which  is  here  described.  The 
average  expanse  may  be  set  down  as  5-7  mm.,  the  females  as  a 
rule  being  slightly  larger  than  the  males  in  a  given  locality. 

The  following  table  of  the  genera  is  taken  from  McLachlan's 
Revision  and  Synopsis  of  European  Trichoptera,  ipp.504-5,  with 
the  addition  of  a  new  genus  which  is  described  on  p.72. 

A  Wings  broader,  subobtuse,  the  posterior  with  no  costal  elevation  or  ex- 
cision.    (Neuration  tolerably  complete;    spurs  0,  3,  4;    ocelli  present 

and  distinct) Agraylea 

B  Wings  narrower,  often  acute  or  subacute ;   the  posterior  with  a  more  or 
less  decided  costal  elevation  followed  by  an  excision 
a  Spurs  0,  3,  4 

&  Ocelli  present  and  distinct 

c  Neuration  tolerably  complete Allotrichia 

cc  Neuration  less  complete 

d  Wings  scarcely  acuminate Ithytrichia 

dd  Wings  strongly  acuminate Oxyethlra 

&&  Ocelli  absent  (wings  acuminate) Orthotrichia 
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aa  Spurs  0,  2,  4  (ocelli  absent;  wings  scarcely  acuminate;  bead 

witb  elevated  lobes  posteriorly) Hydroptila 

aaa  Spurs  1,  2,  4   (ocelli  present,  wings  acuminate*  but  scarcely 

acute)   Stactobia 

aaaa  Spurs  0,  2,  3  (ocelli  present ;  wings  acuminate)  ..Neotricbia 

In  ignoring  the  three  8i)ecies  referred  to  in  Hagen's  'SjnopBis, 
pp.27-45, 1  have  followed  a  coui'se  far  from  satisfactory  to  myself^ 
but  the  only  one  possible  in  the  circumstances.  Whether  these 
species  ^an  now  be  satisfactorily  elucidated  depends  altogether 
on  the  condition  of  the  t}i)es. 

Mr.  McLa<chlan  informs  me  that  the  Cyllene  minutis- 
s  i  m  e  1 1  a  of  Chambers  i>roved  to  be  lepidopterous. 

Unless  otherwise  stated  the  locality  is  Ithaca,  N.  Y. 

I  Hydroptila 

The  genus  Hydroptila,  as  at  present  constituted,  con- 
tains many  Euro^)ean  8i)ecies,  and  it  is  liighly  probaJble  that  the 
North  American  forms  will  prove  to  be  more  numerous.  A  glance 
at  the  figures  of  the  appendages  will  however  serve  to  show  that 
the  genus  is,  in  respect  of  these  important  parts,  far  from  homo- 
geneous, and  it  will  no  doubt  sooner  or  later  be  split  up  into 
tw^o  or  more  genera.  The  tvpical  form  may  be  taken  as  that 
represented  by  Hydroptila  s  p  a  r  s  a  Curt.,  the  nearest 
American  form  being  H.  consimilis.  In  this  group  there 
is  a  large  somewhat  campanulate  dorsal  plate,  regarded  by 
McLachlan  as  the  united  superior  appendages. 

1.  Hydroptila  consimilis  n.  sp. 

The  c?  api)eiidages  as  far  as  they  can  be  described  from  the 
available  specimens,  are  as  follows:  A  large  dorsal  plate,  convex 
above,  notched  on  its  outer  margin,  and  the  angles  of  the  plate 
seen  fi^om  alH>ve  appear  to  be  acutely  produced,  viewed  from 
the  side  they  are  seen  to  be  rounded.  Side  pieces  of  the  last 
segment  produced  into  somewhat  curved  subacute  processes. 
Inferior  a]>i>ondages  nearly  parallel,  blades  slightly  outturned  at 
the  tip  which  is  pointed  and  blackened;  the  inner  margin  is 
oblique  near  the  apex;  a  small  wart  on  the  inner  margin  before 
the  apex;  the  outer  oiv upper  margin  bears  a  row  of  short  spinous 
hairs.  The  penis  considerably  below  the  apex  has  a  strong 
curved  acute  process.    Vewtral  laipina  short. 
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This  si)ecies,  as  has  been  indicated^  is  close  toH.  sparsa, 
but  differs  from  that  species  in  minor  details^  and  particolarlj 
in  the  process  on  the  j>enis,  this  process  inH.  sparsa  being 
smaller  and  nearer  the  tip  of  the  organ. 

Ithaca,  N.  Y.,  and  Belfrage,  Texas. 

2.  Hydroptila  delineatns  u.  sp. 

This  species  has  the  lobes  on  the  head  enormously  developed. 
The  antenme  are  about  31-jointed  in  the  ^, 
The  hist  doi^sal  stamen  t  apiK^irs  to  Ik?  deeply  excised,  the  excision 

being  followed  by  a  large  semitninsjKirent  plate  difficult  to  sep- 
arate from  the  basiil  i>ortion  of  the  api>endages,  but  apparently 
iiuviug  a  small  submargiual  pn)jection  on  either  side  of  a  larger 
median  one,  but  the  outline  of  the  plate  is  rather  uncertain.  The 
inferior  ai)peudages  are  nearly  parallel,  the  apex  outtumed  and 
uptunied;  the  apiral  portion  seen  fi-om  the  side  has  the  lower 
angle  soiuewhat  jiroduced  while  the  upper  part  of  the  apex  forms 
a  kind  of  knob  which  in  some  ])ositions  shows  a  sli^t  angle  on 
its  anterior  side.  Arising  from  the  ujjper  side  of  these  append- 
ages is  a  long  spirally  curv(»d  acute  process  which  winds  itself 
round  tlio  undiT  side  of  the  ajMcal  lobe.  On  the  outer  (or  lower) 
<m1<;(»  of  Ww  ;i|»|:(»n(lji^('s,  ncjir  llicir  iiii<]<ll(\  is  a  slightly  raised  jmrt 
iMviriiig  two  (n*  ilirce  s|»iiious  hairs.     Ventral  lamina  short. 

Tills  sjKM-it's  can  be  <lelei-]nin«Ml  willionl  dittieulty  from  the 
ventral  asjject  of  the  api>en(la«res.     It  has  no  very  near  known 

allv. 

3.  Hydroptila  spatulata  n.  s|>. 

'V\w  dorsal  plale  in  tin*  ,'  n;n-row(»r  than  in  consimilis, 
deeply  not  (lied  in  llie  i)()sterinr  margin.  Inferior  appendages 
api;ro\inialed  at  tlie  base,  slij^litly  curved  outwards  and  down- 
wai-ds,  snj  erio]-  cduc  with  a  few  spines;  a]»<'x  aj>parontly  s<*abrous. 
Side  jdcccs  of  ilic  last  sciiineni  proilnceil  into  rather  long  eub- 
acuie  |»roccsses.  Tiie  penis,  usnally  iiiucji  (».\serted,  with  a  tlat- 
1<Mied  ronnded  apex,  inimedialely  hel(>\v  wliicli  is  a  small  acute 
]>]'oc(^ss  jdaced  at  rijilit  an^zles.  \'eniral  lamina  very  long  and 
slender,  sliirlitly  swollen  at  the  ap4^\  when  vit^wed  from  the  side, 
tin*  onter  mnrj^in  oblicpudy  truncate,  blackish  and  roughened.  No 
verv  near  nllv  known  to  me. 
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4.  Hydroptila  hamata  n.  sp. 

The  doi-sal  plate  in  the  male  is  small,  broadest  in  the  middle, 
ajK^\  exiised.  Beneath  it  there  is  a  small  rounded  penis-cover. 
The  appendages  are  narrow,  finger-shaped,  aristate  and  widely 
divergent.  Two  strong  hooks  visible  at  the  posterior  margin  of 
the  last  ventral  plate  or  segment.  The  penis  is  very  slender, 
cmTed  at  the  apex  and  accompanied  by  a  slender  sheath  of  equal 
length.  Ventral  lamina  \er\  long;  in  lateral  outline  somewhat 
dub-shaped,  but  lower  margins  oblique  and  minutely  serrate. 

This  species  is  certainly  ifear  to  the  European  femora  lis, 
but  it  ditfcr.s  csjjecinlly  in  the  form  of  the  dorsal  plate  which  in 
f  e  m  o  r  a  1  i  s  is  not  notched  and  is  boat-shaped  in  outline. 

5.  Hydroptila  perdita  n.  sp. 

Antenna*  aiK)iit  lil-jointed  in  the  (^.  The  dorsal  plate  is  large, 
nmudcd  posteriorly,  gradually  becoming  wider,  the  margins 
slightly  retracted  at  the  base,  a  small  hollow  looking  patch  near 
the  ai>ex.  The  inferior  apjjendages  subparallel  blades,  twisted 
outwards  at  the  apex,  which  is  obscurely  bifid;  scattered 
s]>inous  hairs,  particularly  on  external  (superior)  margin.  Penis 
brond  townnls  tin*  bns(»:  in  the  exserted  part  tai)ering  to  a 
point,  l>elow  which  is  a  very  strong  curved  acute  j)rocess  standing 
out  strongly  from  the  stem.     Ventral  lamina  small. 

Ithytkichia 

Tlie  lypical  forms  of  this  genus  are  rather  robust-looking 
iiiscM-ts  benriiij,^  ronsiderable  resemblance  to  the  8i)ecie8  of 
If  y  d  r  o  p  t  i  1  a  ,  but  lliey  are  at  once  distinguishable  on  account 
of  their  distinct  ocelli  and  the  absence  of  the  elevated  lobes  on 
the  posterior  i)art  of  the  head. 

6.  Ithytrichia  clavata  n.  sp. 

In  the  0  ^^*<'  antennae  are  about  2-1-jointed.  The  appendages 
may  be  descrilx^l  as  follows:  There  appears  to  be  a  transparent 
dorsal  plate  with  outer  margin  nearly  semicircular  in  outline, 
but  the  ]»lnte  is  very  difficult  to  separate  from  the  other  parts. 
There  are  very  Inrge  side  pieces  of  subtriangular  form  in  the 
lateral  Msjioct,  l)]nde-like  if  viewed  from  above,  the  apex  down- 
turned  nnd  onttnrncd  riither  acute  and  blackened  at  the  extreme 
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tip.  What  may  b«  termed  the  inferior  appendages  are  not  diS'^ 
tinctly  separated  from  the  side  piecea,  aad  coiists.t  of  a  ventral 
plate  ai^urently  ieeglj  alit;  seen  from  the  side  the  separute 
dlviaiona  of  the  plate  appear  as  a  rather  long  ujipendage  slightly 
aptnmed  and.  blaclnned  at  the  point.  The  penis  li  rlnl)  ahafinfl 
at  the  apex  in  one  aapect;  in  another  it  is  sli^tlj  esdied  at  lbs 
apical  margin  and  the  club  la  hollow  with  a  aleader  rod-Ufce 
'  inoceM  lying  vitiiln  it  The  penla  aeems  to  be  formed  o<  two 
Jointa,  the  a;^cal  prolwbly  capaUe  of  being  pertly  retracted 
wltiiin  the  otiier;  the  latter  J(^t  ia^broad  at  the  prcndmal  jmtt, 
bat  becomes  conatricted  before  the  a;pex;  a  qriral  abeatt  arises 
from  abont  the  middle  of  the  organ.  Beneaith  the  penia  ta  « 
tranaparent  proceaa  ont  <tf  irtilch  proceed  two  or  more  tipinm,  slid 
on  eitiier  aide  of  thla  central  proceaa  are  aometimea  visible  two 
minor  ones. 

Tliere  la  flMne  nneertalirty  aboot  tiie  form  of  Ote  dorsal  plate.| 
but  the  tme  ftirm  of  tUa  will  be  readily  ascertained  from  prepnra- ' 
ationa  made  fnmf  freah  or  dried  apeclmena.  Eqaally  there  !■< 
oncertaliity  about  flie  dcarage  of  tta  Teatral  plate.  These  trnna- 
parent  meBobranona  plates  appear  to  aoflfer  In  form  firom  hniDer- 
fiion  in  alcohol. 

A  species  closely  allied  to  I.  lamellaris  of  Enrope,  of 
whose  appendages  no  adequate  flgnres  have  so  far,  been  pablisbed. 
In  I.  lamellaris  in  thp  part  correspondinf;  to  that  which  Is 
called  above  "inferior  appendages"  there  is,  I  believe,  no  slit, 
althongh  a  long,  narrow  part  where  the  membrane  ia  thinner 
sometimes  gives  an  illusory  idea  of  n  slit.  In  lamellaris 
the  dorsal  plate  is  prodnced  in  the  centre  with  a  blnnt,  sli^tly 
roanded  lobe,  while  the  process  underneath  the  penis  is  abont 
eqnal  in  breadth  to  the  above-mentioned  lolte,  and  instead  of 
being  simple  as  in  c  1  o  v  a  t  a  it  is  siihtlivided  by  an  excision. 

The  Inrvn  rfffrrfHl  to  in  Pxiirhc.  vol.  ix,  pp.37()-8.  is  almost  cer- 
tainly tb.nt  of  the  sppcios  just  described.  Whether  the  views  ex- 
pressed in  that  paper  are  well  founded  op  not  can  only  be 
determined  hy  n  more  complete  hnrnvlediro  of  the  life  history  of 
Hie  creatiii-e.  the  working  out  of  wlii<h  should  l>e  sufficiently  at- 
tmrtivf  even  if  it  does  not  rosnit  in  the  vprifiiation  of  Professor 
Needham's  views. 
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The  larva  of  1 1  li  y  t  r  i  c  h  i  a  was  originally  discovered  bj  a 
Mr  Bolton  of  Birniingham  who  formerly  supplied  living 
microscopical  material  for  students,  and  it  was  noticed  by  me 
in  Ent.  Mon.  Mag.,  1st  series,  vol.  xxiv,  p.lTl  ( IS88) ;  it  has  also 
recently  been  described  by   Ulmer   (Stett.  Entomol.  Zeit.  1902, 

p.3r4). 

7.  Ithytrichia  confusa,  n.  sp. 

Antennae  alnnit  L\s-j«)inted  in  the  (^,  long  and  slender,  none  of 
the  joints  really  submoniliform,  entirely  fuscous,  save  a  few  basal 
joints,  which  are  pale  yellow. 

The  last  segment  is  open  dorsally  and  within  it  lies  a  compli- 
cated organ  represented  in  fig.  IG.  The  appendages  are  closely 
apja'oximated  ventrally;  in  the  side  asjiect  they  consist  of  a  broad 
basal  part,  from  the  upper  portion  of  which  springs  a  long  blade- 
like  priMi^ss,  with  n Minded  outer  margin,  iK^set  within  with 
numerous  spines  or  spinous  hairs.  The  outer  margin  of  the  basal 
part  is  1h  set  with  strong  incurved  teeth. 

Tliis  species,  whicli  is  very  easy  of  identification,  is  referred 
provisionally  to  Ithytrichia,  but  the  fonn  of  the  append- 
ages and  the  long  slender  antennae  isolate  it  fi^om  the  typical 
siKcics  of  I  t  h  v  t  r  i  c  h  i  a  .  It  is  almost  certain  to  be ultimatelv 
rcgai'dcd  ns  the  type  of  a  new  genus. 

OltTIIOTRTCIIIA 

The  I'jirojx'an  s|>ecies  frequent  both  standing  waters  and  rivers. 
They  nn*  inscHis  which  measure  from  i\-S  mm.  in  exp.anw*  of  wing, 
and  MrL;h]i]:in  savs  nf  ().  a  n  ir  u  s  tell  a  that  its  antenuje  have 
about  .*>II  joints  in  the  r'  and  aboul  ;»l  in  the  J.  The  most  i)romi- 
n(Mit  fealiires  in  the  r^  genitalia  are  as  follows:  Ljirg<»  doi^sal 
l>late  which  is  more  or  less  asvmmetrical,  usuallv  notched  in  its 

• 

out(»r  margin  jiihI  with  stronger  chitinized  i>arts,  which  assume 
th<»  form  of  hooks  or  strong  teeth.  The  ixinis  is  of  very  gi-eat 
length,  very  slender,  aj»|);irently  divided  into  two  parts,  the  ajucal 
part  which  jn-ohably  forms  about  ^  of  the  whole,  being  pi*obably 
retractile  (according  to  McLachlan,  and  I  think  he  is  corr(»<-t). 
In  ()  r  1  h  <►  I  r  i  (•  h  i  a  1  <»  t  e  n  s  i  i  Kollx*.  the  side  pieces  of 
the  last  segment  are  afjymmetrical,  on  one  side  being  produced 
into  a  raiher  long,  slightly  curved  sub-acute  process,  the  other 


AnothiT  largLT  fvinale,  pL-obably  al«o  an  Oxyetliira, 
iu  the  sending  trota  New  Mexico,  but  I  can  say  nothing  deflniW  " 
ubout  it  iu  tlie  absence  of  tlie  (f. 

KEOTSlCmA,  HOV.  OEN. 

SpursO,  2, 3.  Ocelli  present.  Head  posteriori}' with  two  large, 
piriform  warts;  disc  elevated  with  a  median  longitudinal  lioe^ 
Antennse  with  18-lfl  joints  tprobablj  in  both  sexes),  joiuta--' 
shorter  and  more  Bubmoniliform  in  the  $;  rather  stout,  basal 
joint  moderately  long  and  elightlj  curved,  second  joint  some- 
what shorter,  the  four  following  aubequal  and  cylindirical,  the 
remainder  aubmonilifonu.  (Palpi  uncertain  from  th«  material 
in  hand.)  Legs  long  and  slender.  Neuration  apparently  simpler 
than  iu  any  of  the  other  known  genera.    (Compare  the  flgares^ 

12.  Neotrichia  ooUata  d.  sp. 

la  the  ^  the  apex  of  the  abdomen  may  be  described  as  fol- 
lows: AjMve  there  is  a  semi  transparent  transverse  plate,  at 
either  side  of  which  are  two  rather  longer  thin  processes  which 
seem  to  be  slightly  out-turned  at  the  apex.  There  are  also 
semitransparent  side  pieces  rather  slender  and  slightly  curved. 
1*6  inferior  appendages  consist  of  two  parallel  contiguous  proc- 
esses which  at  the  apex  on  their  inner  edges  are  obliquely 
truncate  and  bear  one  or  two  teeth.  The  penis  in  its  apical 
portion  consists  of  two  closely-lyiug  parts  of  nearly  equal 
lengrtb,  slightly  hooked  at  the  tips. 

A  minute  and  exceedingly  interesting  form.  The  figures  were 
rather  difficult  to  obtain  from  the  material  received,  but  the 
important  characters  are  set  forth  and  will  serve  sufBciently  tor 
identification. 

From  New  Mesico  a  large  number  of  interesting  cases  be- 
longing to  two  or  probably  three  species  have  been  sent.  One 
is  a  veritable  Oxyethira,  while  the  others  belong  probably 
to  H  y  d  r  o  p  t  i  I  a  ,  but  I  am  not  sure  whether  the  differences 
shown  by  some  of  the  cases  are  due  to  individual  variation  or 
point  to  the  presence  of  two  species. 
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suppli:mi:ntary  note 

In  the  interval  that  has  ehipsed  since  the  tabove  paper  was 
written,  Mr.  Nathan  Banks  has  publislied  two  papers  which  con- 
tain references  to  North  American  U  y  d  r  o  p  t  i  1  i  d  a  e  (two 
species  of  Hydroptilidie,  Ent.  News,  April  '04,  p.116;  and  A  List 
of  Neuropteroid  insects,  exclusive  of  Odonata,  from  the  vicinity 
of  Washington,  1).  ('.,  rro(\  Ent.  Soc  Wash.  Vol.  vi,  No.  4, 
pp.315-G).    These  may  give  rise  to  questions  of  synonymy,  but  at 
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Fig.  15  IIy«lroptilI(l  slnirtuivs:  A  ;:  r  a  y  1 1»  a  ni  u  I  t  1  p  ii  ii  e  t  a  t  n ;  40,  npcz  of 
abdomen  from  l)t>iK>ath.  41,  >:uii('  from  <i(lc.  V2,  frlaii^iilar  ))lo(V8  from  Hide,  43,  same 
wheu  iiiucli  «'xs<'rtid,  41,  vciural  lamina;  U  r  t  h  o  t  r  i  c  h  1  a  umericaua  (?) 
45,  apex  of  aljdoiiu-n  from  iM-iiraili. 

the  nionuMit  I  am  unable  to  (h»al  with  the  subje<'t  which  I  think 
mav  bo  safdv  left  to  be  clean^l  un  bv  Amerii-an  students. 

In  the  same  interval  some  further  material  has  come  to  hand 
from  Professor  Nt»edham  and  l^rofessor  lk»tten,  but  this  has  been 
only  partially  examined.  It  in<ludes  an  A  gray  lea  which  ap- 
pears to  Ix^  the  saiiu*  as  tlu*  Eui"<>|»ean  A.  m  u  1 1  i  p  u  n  c  t  a  t  a  , 
and  an  Orlhotrirhia  which  I  had  d(*strilHMl  under  the  name  of  O. 
c  r  i  s  t  a  t  a  but  which  mav  1)0  O.  a  m  «*  r  i  c  a  n  a  ,  Banks.  Thei'e 
is  also  another  good  species  of  II  y  d  r  o  p  t  i  1  a  ,  but  the  material 
is  hard  I V  suflicient  for  description. 


W  mnr  traK'SVArs  mubkdm 

PrtOamax  Needham  bred  the   A  ^'  r  a  y  I  e  ii   und  evnt  me  the  | 
lura  and  cases.    The  inetamor{di<H'i't«  nf  A  g  r  .-i  y  1  o  a  and  mau;  1 
ottter  Enropean  formB  hare  been  di-m  rilM'i]  rcHt-ntly  in  an  admira- 
ble way  by  Herr  A-  J.  flilfYMuns  of  Uulsingfora. 

Agra^ea  mnltipinctata  Curt. 
UcLachlan,  Ber.  &  Synopsie,  p.uOii.  di'Mi-ilics  the  apwiea  aa  i 

Anteniue  blackish  foacoiu.  jEtody  |jlnckiH.h  fuacuus;  abdomenJ 
gnenisb  id  life;  blackiah  in  dry  eziunples  will)  pale  lateral  lines;  I 
the  TCDtral  mrta^  clothed  with  silky  .volluwish  hairs.  Head  and  I 
pronotnm  cI<HQied  with  groyish  yelluw  linii-s.  Lege  Bubtestuceona  ] 
witii  fnscoiu  tonora;  clothed  with  pule  Imirs.  Anterior  wingsJ 
ordinarily  blackish,  with  nnmeroiiH  diMlitict  gulden-yellow  mark-/ 
logs,  mostly  fonoing  spots,  bat  nsiiiill.^  tlaire  is  also  a  tuug  and'l 
broad  space  near  the  apex  of  the  costal  imirgin,  about  two  elon- 1 
gate  spaces  on  the  Inner  margin,  and  Iwu  or  llireo  npicul  spota  i 
extuiding  into  the  fringes  which  arc  otIiei-wiNC  dark  (but  theoe'j 
makings  are  very  rariable;  indiridiials  oitui-  in  which  they  nt«  J 
entirely  absent,  the  wings  then  beinji  u-lmlty  bliK-klsti,  or  in  whii^J 
they  invade  the  whole  wing,  oblii'-iailug  tlic  dark  ground  ag<t| 
caasing  the  insect  to  appear  pale  rinL-i-eoiiai.  Posterior  wings^ 
cinereous  grey,  with  concolorous,  slightly  iridescent  fringes. 

In  the  1^  there  appears  to  be  a  bilobed  shining  yellowish  plate 
under  the  margin  of  the  last  dorsal  segment.  Superior  (interme- 
diate?) appendages  in  the  form  of  two  contiguous  yellowish 
bands,  very  strongly  curved  downwards;  from  between  them 
escapes  the  penis,  which  is  dark,  straight,  updirected,  its  apex 
dilated  and  truncate.  Inferior  appendages,  viewed  ventrally, 
very  distant,  upcnrved,  yellowish,  subcytindrical,  but  they  are 
apparently  connected  with  two  upcurved  contiguous  median 
processes,  seen  from  the  middle  of  the  ventral  margin,  more  slen- 
der than  the  appendages  and  blackish  at  the  tips;  internally,  on 
either  side  of  these,  is  a  triangular  piece.  Lobe  of  the  ante- 
penultimate ventral  segment  long,  /latlcncd  and  aclprcsscd  dilated 
gfadiinlly  to  the  apcT.  which  is  ahatlowly  excised  and  narrowly 
blackish ;  the  colour  otherwise  testaceous ;  at  the  base  of  this  lobe 
is  a  subtriangula r  blunt  tooth. 

In  the  5  the  abdomen  ends  in  a  stout  upcurved  ovipositor,  and 
there  is  the  usual  small  sharp  tooth  on  the  aiite|M?nulfimate  ven- 
tral segment. 

expanse  T^i-'^  mm. 
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The  foregoing  description  was  made  no  doubt  entirely  from  dry 
examples.  The  words  italicized  and  the  stouter  form  of  the  in- 
ferior appendages  are  almost  the  only  characters  which  served 
to  separate  the  closely  allied  A.  cognatella,  a  very  critical 
species  regarding  which  T  have  some  doubt. 

Tiie  superior  (intermediate?)  appendages  of  McLachlan,  de- 
scribed by  him  as  in  the  form  of  two  contiguous  yellowish  bands 
very  strongly  curved  downward,  appear  to  be  separate  at  the  base 
only,  the  downturned  tip  being  rounded.  Between  the  divided 
base  escai)es  the  ])enis,  which  is  not  shown  in  the  figures  here. 
The  construction  of  the  socalled  triangular  pieces  is  very  peculiar 
and  their  appearance  depends  much  on  the  degree  to  which  they 
are  exserted. 

The  North  American  insect  is  practically  identical  with  the 
European;  the  only  difference  appears  to  be  in  the  upcurved  con- 
tiguous median  processes  which  are  probably  rather  shorter  and 
stouter  in  the  American  form.  The  latter  was  bred  by  Needham 
at  Lake  Forest  in  June,  and  he  sent  the  same  8[)ecies  from  Chic- 
oi)ee  Mass.  (2:j  April  '03).  Tt  will  [)robably  prove  to  be  common 
in  the  Northern  States. 

Orthotrichia  americana  Banks  ?  (Ent.  News  1904,  p.116) 

0.  cristata  Morton,  U.  S. 

The  dorsal  plate  in  the  (^  is  almost  entire  in  its  outer  edge; 
from  the  one  side,  on  the  upi>er  surface,  arises  a  short  hook,  while 
on  the  oth(^r  side,  nearer  the  middle,  arises  a  long,  slender,  much- 
curved  acute  process  bent  strongly  inwards  under  the  plate  itself. 
The  last  v(Mitral  segment  terminates  in  tw^o  separate  blackish 
plates  which  arc^  broadest  where  they  approach  each  other,  nar- 
rowing outwards,  their  apices  bearing  a  s[)ine;  between  these 
plates  is  a  black  ap[)endage  which  seen  from  the  side  is  hook- 
shai)ed  and  Ihniis  two  sjjines.  The  seventh  ventral  segment  with 
a  process  covered  with  strong  thick  blunt  hairs;  the  sixth  segment 
with  a  small  tooth. 

Lake  Forest,  111.  (Needham). 

The  process  on  the  seventh  ventral  segment  is  very  similar  to 
that  found  in  the  European  O.  tetensii. 


BT    OSKAR    < 

The  present  work  forms  a  contiDuatioD  of  the  pa|»er  entitled 
"Aqaatic  Nematoceroiw  Diptera,"  pnbiiahed  in  bulletin  68 
of  the  New  York  State  Mnsenm  (1903).  In  that  paper  the 
Blepharoceridae,  SimuUidae,  Galicidae,  and 
fKe  D!x  idae  were  treated.  In  this  paper  the  Chironomi- 
dae  will  be  considered,  the  ctassittcation  reviewed,  the  chirono- 
ibid  genera  of  the  world  described  and  discussed,  and  fiaall;  de- 
BcriptiODS  given  of  the  imagoes  of  all  known  North  Anierit-an 
apedes  en^ept  those  belonging  to  the  gronp  Ceratopogon 
(sens.  lat.}.  OescriptlonB  will  aleo  be  given  of  all  larvae  and 
pupae  as  far  «s  known.  The  bulk  of  the  material  studied  waa 
collected  in  New  York,  bat  inan;  specimens  were  obtiined  from 
the  MisBisflippi  valley,  Rocky  mountain  &nd  Pacific  coast  states. 
In  drawing  up  the  descriptions  of  the  species  ujiward  of  5000 
pinned  spe<'iiiiens  and  much  alcoholic  material  wns  studied.  In 
order  to  save  space  the  references  to  works  of  authors  are  abbre- 
viated, only  the  author's  name  followed  by  a  d.ite  is  given,  the 
complete  reference  being  given  in  the  bibliography  in  the  back 
of  the  book.  The  study  upon  this  family  of  dies  was  begim 
in  the  spring  of  1901  and  was  continued  throughout  four  sea- 
sons. The  work  was  done  in  the  entomological  laboratory  of 
Cornell  university  under  the  direction  of  Professor  J.  H.  Com- 
stock,  to  whom  I  wish  to  express  my  thanks  for  advice  in  tte 
preparation  of  this  work.  I  am  also  under  obligations  to  Pro- 
fessor Kellogg  of  l^laud  Stanford  jr.  university,  Professor  C.  O. 
Houghton  of  Dolawai-c  .nj;riculturnl  college,  Professor  Aldrich  of 
Idaho,  Mr.  A.  L.  Melaiidcr  of  Witshiiiston  State,  and  Doctors  Mac- 
Gillivi'iiy  and  Riley  of  the  instiiuting  staff  of  Cornell  university; 
and  PKiiccinlly  to  I'rofcNsor  .1.  (5.  Xcedliain  of  Lake  Forest  uni- 
versity for  specimens  and  many  favoi«. 

The  family  of  the  r  li  i  r  on  o  ni  I  d  a  e  or  midges  comprises 
a  lai'fie  unmlKT  of  very  dcliciitc.  snid  often  niinnte  Hies,  of  which 
over  800  species  are  known  tlivoufjlioiit  the  world.  They  resemble 
mosquitoes  in  some  i-espects,  but  are  usually  more  delicate,  and 
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may  be  distinguished  from  them  by  their  wing  venation.  These 
midges  are  often  seen,  especially  in  early  spring  or  autumn,  in 
immense  swamis  dancing  in  the  air,  and  are  fi'equently  to  be 
found  at  these  seasons  upon  the  windows  of  dwellings  where  they 
ai'c  often,  perhaps  usually,  mistaken  for  mosquitoes. 

Professor  Williston  relates  (1896)  that  over  meadows  in  the 
Rocky  mountiiins  he  has  seen  them  rise  at  nightfall  in  most 
incredible  numbei's,  producing  a  humming  noise  like  that  of  a 
distant  watei-fall,  and  audible  for  a  considerable  distance.  Most 
of  the  si>ecies  arc  inoffensive  or  actually  beneficial  as  scavengers. 
The  gi-oup  Ceratopogon,  however,  forms  an  exception, 
some  members  of  which,  known  as  sandflies,  or  punkies,  have 
the  power  of  sucking  blood,  and  are  particularly  troublesome  in 
the  mountains,  along  streams,  and  at  the  seashore.  The  Chiro- 
nomidae  ai*e  very  widely  distributed,  being  apparently  as  prevalent 
and  as  numerous  in  the  frigid  as  in  the  toiTid  zone.  There  are 
about  500  Euroi)ean  species,  many  of  which  were  described  by 
Zetterstedt,  from  Sweden  and  I^pland.  Of  the  species  hitherto 
de8cril>ed  from  North  America  over  one  third  are  from  Alaska, 
Greenland  and  Hiids<m  bay  territory.  A  surprisingly  large  num- 
ber of  si)ecies  are  conimon  to  both  Euroi)e  and  North  America. 
When  the  fauna  of  Asia,  Africa  and  South  America  is  as  well 
known  the  total  nunilK^r  of  8[)ecies  will  doubtless  be  increased 

many  fold. 

Oeologfical  distribution 

One  would  scarcely  ex])ect  the  deli<ate,  minute  tiies  of  this 
family  to  be  in(\sorv(Ml  from  mcsozoic  times,  yet  they  seem  to  be 
not  altogether  unknown.  Two  species  referred  to  Macropeza  are 
figured,  one  by  (loinilz  from  the  Lias  of  Dobbertin  and  one  by 
Hrodie  from  the  I']nglish  PurlH»cks;  two  other  obscure  forms  from 
the  English  l*urlKHks  are  figured  under  the  name  of  C  h  i  r  o  n  o  • 
m  u  s ;  and  ( ■  o  v  e  t  h  r  i  u  m  p  e  r  t  i  n  a  x  and  Cecidomium 
grandaevum  of  Westwood,  from  the  same  beds,  appear 
to  belong  to  Ibis  family  rather  than  1o  the  Cecidomyiidae 
or  C  u  1  i  c  i  (1  a  e  .  R  li  y  p  h  u  s  [>  r  i  s  c  u  s  Brodie,  from  the 
English  I'urbecks,  also  probably  belongs  here  and  not  to  the 
Bh  y  p  h  i  d  a  e. 


TB  mnr  tobk  nun  mcstoh 

The  bmily  ia  veQr  abundant  in  amber,  Loew  having  found  eevea 
apeda  of  Tanjpna,  more  ttan  for^  ui  CbiVonomnB 
and  twent7-«ix  of  Oeratopogon.  Giebcl  also  describes 
two  apeciw  of  Ohironomaa  and  (me  of  CcratopogoD 
In  amber,  and  these  genera  bad  prerjoad;  been  recogDized  as 
oocnrring  there  by  BonneiBte-,  E^lduon  and  otfaem.  Dulabwf 
fttoo  recorda  a  pecaHar  genua,  Sendelia,  fmn  the  aame. 
But  the  occurrence  of  the  family  in  a  foasil  atate  ia  not  anftwd 
to  amber;  thirteen  ^edea  ot  Ohlronomna  liafe  bean 
deaerlbed  trom  Bott,  Oeningen,  Bodoboj,  and  Utah,  and  tte  geBOl 
haa  been  recognised  aho  in  Wyoming,  while  namenma  -pi^M 
dlatingolahable  aa  betoni^g  to  aeroral  apedea  are  recorded  hj 
H^j'den  frmn  Bott.  Oerat(^ogon  haa  also  a  ipedee  at  Bet^  aad 
it  baa  been  recognised  at  Aiz  end  in  Kdlian  anbw. 
apedmena  of  the  family  occur  at  Fkriaaaut,  but  they  an  v 
ia  ray  po(v  condition;  they  have  alao  ocenrred  in  the  BrttlA 
OoIotnUan  tertiariea.    Scndder  (1886). 

Eoonomio  inportaBee 
The  <mly  foootion  of  the  Imago  of  the  Ohiromonld, 

at  lea«t  in  the  group  ChirODomns,  and  perhape  T a n y p n a 
also,  is  that  of  reproduction.  Sliall  and  Hammond  (1900)  say, 
"  It  is  evident  that  Ghironomus  does  not  feed  in  the  winged 
state.  The  mouth  partB,  though  of  elaborate  etrocture,  are  nerer 
used  in  feeding,  and  the  alimentary  canal  of  the  fly  i«  empty, 
except  for  a  greenish  fluid,  which  fills  the  stomach  of  the  pnpa 
and  newly  hatched  fly.  .  .  .  The  larvae  of  Chironomus  feed 
on  dead  leaves  and  other  vegetable  refuse.  Microscopic  examina- 
tion of  the  contents  of  the  stomach  reveals  a  blackish  mass  of 
vegetable  fragments,  besides  Diatoms,  Infusoria,  eggs  of  other 
aquatic  animals  and  grains  of  sand." 

Some  species  of  the  group  Ceratopogon  are  blood  suckers 
and  their  mouth  parts  as  figured  by  Professor  Kellogg  (1899) 
seem  admirably  adapted  to  this  function. 

The  larvae  and  pupae  of  the  Chironomidae  are  of  much 
importance  as  fish-food.  Professor  Xeedham  (1003,  p.204)  men- 
tions the  fact  that  large  numbers  of  the  larvae  of  a  species  of 
Chironomus  were  taken  from  the  stomachs  of  brook  trout, 
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proving  that  these  fish  live  almost  exclusively  upon  "blood- 
worms," at  certain  seasons  at  least.  Garman  (1888)  says: 
*"  Probably  no  other  one  genus  of  insect  constitutes  as  important 
an  item  in  the  food  of  as  large  a  number  of  fishes."  While  Forbes 
(1877)  in  giving  a  list  of  the  organisms  which  form  food  of 
fishes  records  C  h  i  r  o  n  o  ni  i  d  a  e  as  occurring  in  the  stomachs 

of  many  species. 

Enemies 

Besides  the  fish  which  devour  vast  numbers  of  Chironomid 
larvae,  the  nymphs  of  dragonflies,  caddis  worms,  Perla,  Sialis, 
beetle  and  other  pi-edaceous  larvae  constantly  prey  upon  them; 
while  the  adults  ai'e  eaten  by  di'agonfiies,  by  the  net-winged 
midges  (Blepharoceridae)  and  other  predaceous  insects. 
In  a  swarm  of  these  midges  very  often  one  also  sees  a  number 
of  dancefiies  (E  m  p  i  d  s)  constantly  seeking  victims. 

Methods  of  capturing,  rearing  and  mounting 

Sweeping  the  low  brush,  rank  grass,  and  herbage  along  the 
banks  of  ponds  and  streams  is  the  usual  way  of  capturing  these 
flies,  and  often  in  a  favorable  location  hundreds  may  be  caught 
in  a  few  hours;  but  the  most  satisfactory  manner  of  catching 
is  by  nutans  of  a  cyanide  traplantern,  such  as  is  described  by 
Professor  Necdham  (1901,  p.398).  By  means  of  it  several 
thousand  specimens  may  be  taken  in  a  single  night.  The  most 
favorable  time  for  setting  the  lantern  is  a  sultry,  cloudy  night, 
during  the  summer  or  spring;  and  the  most  favorable  location 
is  near  the  bank  of  a  pond  or  creek. 

The  larvae  and  pupae  and  sometimes  the  eggs  also  may  be 
scooped  from  the  bottom  of  the  pond  by  means  of  a  small  coflfee- 
strainer  not;  or  swept  by  means  of  a  brush  into  a  cloth  sagnet 
from  the  surface  of  the  rocks  at  the  bottom  of  the  shallow  creek 
as  described  by  Professor  Xei^dham  (1899,  p.5).  From  thence 
they  are  transferred  to  jelly  tumblers,  or  for  those  forms  which 
require  rapidly  flowing  water  to  a  jar  from  which  the  water 
is  draw  n  as  rapidly  as  it  enters  by  means  of  a  continuous  siphon 
as  described  by  Professor  Comstock  in  "  Insect  Life,"  p.330.  If 
the  larva  is  n(\'irly  full  fed,  but  a  short  time  will  be  required 
for  it  to  transform.    If  the  specimens  are  still  quite  small,  some 
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(ieati  Ifuvfs  and  rubbish  may  bo  put  in  tUc  glass  for  them  to 
Iwd  upon.  The  larvae  of  Ghiroaouius  usually  hide  thera-> 
Belveg  from  view,  and  in  the  mud  and  debris  form  tubes  which 
open  at  the  sarface.  When  placed  in  a  jar  their  chief  anxiety 
ie  to  bury  themselves  in  the  mud,  and  very  soon  they  will  gather- 
bits  of  dead  leaves  and  particlee  of  sand  about  them,  binding 
them  together  with  lisiid  threads  passed  out  of  the  uioutU,  and  is 
a  abort  time  will  be  completely  concealed  iu  a  rough  tube.  These 
tubes  are  frequently  seen  upon  the  surface  of  dead  leaves,  on 
stones,  sticks,  etc.  '  One  species  is  known  to  be  n  Iwif  miner 
(Pettit,  1900).  The  larrae  of  species  belonging  to  tlie  group* 
Oeratopogon  and  T  a  n  y  p  u  s  nsually  do  not  form  tubes, 
but  remain  free.  Specimens  captured  in  the  fall  may  live  all 
winter  and  not  transform  until  spring.  Borne  Epecimens  of 
Oeratopogon  taken  by  the  writer  in  September  lived  until- 
the  following  May  in  the  larval  stugv^,  and  it  ia  probable  that 
they  live  tbus  nearly  a  year.  Tlie  larvae  may  be  found  all  thO'^ 
year  around,  while  the  adults  are  common  t^xcepting  in  the  dead- 
.  of  winter,  and  a  few  specimeus  may  be  found  eveu  i>t  that  season. 
The  larvae  are  best  preserved  in  alcohol,  either  flret  killing 
them  in  hot  water,  or  placing  directly  in  the  alcohol.  If  any 
peculiarity  of  color  marking  is  observed  it  should  first  be  noted, 
as  the  spirits  soon  remove  much  of  the  pigment.  The  adult  should 
be  mounted  with  great  care,  either  upon  an  elbow  pin  (MacGil- 
livray,  1903b),  or  upon  a  minutien  nadel,  a  short  and  very 
slender  headless  pin,  thrust  through  a  small  piece  of  cork  or 
pitb  and  then  into  the  under  side  of  the  thorax  of  the  fly. 
Through  the  other  end  of  the  cork  an  ordinary  insect  pin  is 
placed,  and  the  specimen  is  then  ready  for  the  cabinet.  It  is 
also  very  dcnirnble  to  preserve  some  specimens  of  each  apeciee 
in  alinlidl,  or  liellcr  slill,  in  a  mixture  of  formaldehyde  and 
glycerine.  Tlif  latter  preserves  the  original  coloi-s  quite  well, 
e8j)ei-i!illy  if  ki-jit  in  lliu  dark.  These  sjieciraens  should  be  put 
in  vt-ry  small  vials  and  should,  of  coursn,  bear  the  same  number 
Ial)el  as  the  jiinned  fiin'<iriieii.  Tin-  fni-e  inrsi  of  the  genus 
Oil  i  r  o  n  o  m  11  s  are  very  easily  broken  off.  and  therefore  it  ia 
quite  npcos.sary  that  ftreat  care  sliould  U-  oliserved  in  preserving 
them  since  their  jiresence  is  neressai'y  in   the  ilclcrniination  of 
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some  of  the  species.  It  is  tlie  practice  of  the  writer  to  remove 
one  wiug  and  uU  the  legs  from  one  side  of  at  least  one  specimen 
of  each  species  and  to  mount  them  (preferably  dry)  upon  a  slide; 
this  method  allows  of  ready  measui*ement  and  comparison. 

Characteristics  of  egg,  larva,  pupa,  and  adult 

The  adults  may  be  characterized  as  follows:  More  or  less 
mosquito  like  in  form,  seldom  reaching  ten  millimeters  in 
length.  The  head  is  small,  somewhat  compressed,  palpi  usually 
four-jointed;  proboscis  short;  antennae  of  variable  length,  from 
six  to  lifteen  jointed;  the  first  joint  disk-like,  the  last  one 
elongated,  the  male  antiunae  usually  i)lumose.  Ejes  reniform 
or  oval;  ocelli  rudimentary  or  wanting.  Thorax  highly  arched, 
frequently  projecting  over  the  head,  without  transverse  suture; 
scutellum  small  Jiud  hemisjiherirjil;  melathorax  well-developed. 
Abdomen  long  and  slender,  eight-jointed,  the  hypopygium  pro- 
jecting forcei)s-like;  ovipositor  but  little  develojwd.  Ijegs  usually 
long  and  slender;  coxae  moderalely  long;  tarsi  frc»quently  very 
long.  Wings  either  bai-e  or  hairy;  the  veins  of  the  costal  margin 
being  stout  and  in  marked  contnist  with  those  in  the  otiier  i«irt 
of  the  wing,  which  apjeur  to  be  fading  out.  Venation  variable. 
The  larvae  usually  have  blood  or  tnuhoal  gills,  and  are  soft- 
skinned  and  worm-like.  Tlie  pupae  are  free,  some  are  active  and 
resemble  (J  u  1  e  x  ,  others  float  upon  the  surface  of  the  water 
and  still  others  remain  at  the  bottom  of  the  pond  until  ready  to 
emerge. 

The  flies  with  which  they  might  be  confusiHl  arc  the  crane 
flies  and  the  mosquito<^s.  The  former  (T  i  p  u  1  i  d  s)  are  usually 
larg(?r,  have  j^roporlionaiely  longer  legs,  have  more  numerous 
and  more  distinct  wing-veins,  and  have  a  V-sha[)ed  suture  upon 
the  dorsinii  of  ilu^  thorax.  Thc^  latt(*r  (  C  u  1  i  c  i  d  s)  have  scales 
upon  the  wing,  and  all,  ('xc(^[>ting  th(»  subfamily  Core- 
t  h  r  i  n  a  (» .  have*  an  cIongai<»  biting  proboscis.  The  adults  of 
the  genus  C  h  i  r  o  n  o  m  w  s  have  a  p<Mnliar  habit  of  holding  their 
fore  legs  high  above  fh(^  surface  iijion  which  they  stand,  while  the 
mosquitoes  usually  hohl  U[)  their  hind  legs. 

There  is  one  other  family  of  lli(*s.  tiie  S  t  e  n  o  x  e  n  i  d  ae  ,  which 
must    be    distinguisliod    from    the    P  h  i  r  o  n  o  m  i  d  a  (» .      This 
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paevHar  funU;  hw  but  a.Bingle  genaa,  a  )iitit,'li^  apL-cioe,  and  is 
represented  b;  bat  a  aingle  apecimoi,  wliirli  is  uuw  in  tlie  UaittHi 
States  National  Huaeom.  lUs  famllv  will  fall  iu  tb«  couplet 
with  the  Chironomidae  io  the  k<.',v  given  bj  Comslock 
(1896),  and  bj  WiUiston  (1896),  but  diflcts  from  all  the  members 
of  this  family  by  its  peculiar  wing  reii^itiuu  (|j1.uo.  lig.21l).  The 
description  of  the  -famil;  was  flnt  given  b^  Mr.  Coquillett 
(189ea). 

Theeggt 
■  The  eggi  of  most  of  the  O  h  i  r  o  n  u  tii  i  d  a  e  are  deposited 
in  water;  sonie  ^wciee  in  swift  flowing  natur,  uihers  in  sea  or 
lake  water,  while  most  of  tliem  lay  ttieui  iu  Btii^iiuuC  pools  or 
pOnda,  or  in  slow  flowing  Btreatns.  Thi-  i.'gj^  of  a  fen-  species  ai-e 
deposited  in  bark,  in  manure,  and  in  tlebris.  Some  eiHri^ies  lay 
Qwu  in  strings  resraibling  somewhat  a  iniuature  string  of  toad's 
eggs;  while  others  lay  them  in  clumps.  The  e^gs  thenuielves  are 
elongate,  cigar-riiaped,  usually  p<rinted  ;il  eiirli  eiiJ.  Tliuy  liattrh 
in  a  few  days. 

The  larvae 

The  larvae  are  worm-like,  but  vary  somewhat  in  form  wilh 
the  different  genera.  Most  of  tbeni  are  aquatic,  while  a  few  live 
in  the  earth,  in  manure,  or  uuder  bark  (pl.lC,  flg.4;  pi. 17,  flgB.land 
4;pl.l9,  flg.9). 

Excepting  some  of  the  Ceratopogon  they  are  provided 
with  both  thoracic  and  anal  prolegs,  and  move  by  creeping  in 
a  manner  somewhat  like  a  geometer  larva,  without,  however, 
such  regularity,  nor  does  the  middle  section  hump  op,  but  lo<^8 
irregularly  to  one  side  or  the  other.  Many  species  are  blood-red 
in  color,  and  hence  are  frequently  known  as  blood-worms.  They 
have  a  distinct  hejid  with  well-formed  labrum,  lahium,  epipharyni, 
hypopharynx,  mandibles  niid  maxillae,  the  mandibles  moving  in 
oblique  jilaues.  The  body  i«  distinctly  scj;mcnte<l,  usually  with 
twelve  joints  besides  the  li<-iid,  t)ie  three  thoracic  segments  being 
but  little  thicker  than  those  of  the  abdomen.  The  twelfth  8^- 
ment  is  pi-ovided  with  a  jiair  of  [irolegs,  some  caudal  setae  and 
blood  gills:  sometimes  tlicve  are  two  i>aii's  of  conspicuous  blood 
gills  ujion  the  ventral  surface  of  llic  eleventh  .segment  also.    The 
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terrestrial  larvae  of  Ceratopogou  have  prominent  spines 
and  setae  upon  the  body,  while  the  aquatic  foiins  are  nearly 
devoid  of  them  (i>l.  17,  figs.l  and  4) .  The  aquatic  larvae  of  Cera- 
topogou have  no  prolegs  and  the  body  is  very  slender  and 
snake-like.  The  larvae  can  exist  at  gi'eat  depths,  and  have  been 
lished  up  from  the  bottom  of  deep  lakes.  They  have  been  found  in 
salt  water  (Packard,  '70a). 

The  pupae 

The  pupae  of  C  h  i  r  o  u  o  m  u  s  are  fi'equently  found  in  the  old 
larval  cases;  others  swim  very  freely  near  or  at  the  surface  after 
the  fashion  of  a  pollywog.  The  pupa  of  T  any  pus  is  active 
and  resembles  that  of  (J  u  1  e  x  in  form  and  habit.  The  pupa  of 
the  aquatic  Ceratopogon  is  more  elongate  than  T  a  n  y  - 
pus,  is  not  active,  and  floats,  nearly  motionless,  in  a  vertical 
position.  All  of  the  i)upae  have  an  euhirged  thorax  and  usually  a 
pair  of  respiratory  tubes  or  filaments,  while  the  caudal  end  is 
somewhat  broadened  and  paddle-like  or  prolonged  into  two- 
pointed  lobes,  with  ciliate  margin. 

The  imagifues 

To  the  iiiiaginal  chanicter.s  of  the  family  already  given  the  fol- 
lowing may  be  appended : 

The  head  is  small,  spheroidal,  flattened  where  it  joins  the 
tborax,  in  some  genera  somewhat  hollowed  out  between  the  eyes. 
The  compound  eyes  are  large,  with  conspicuous  facets  and  dis- 
tinctly sei>arated  from  each  other.  They  are  kidney-shaped  (reni- 
form) ;  that  is,  hollowed  out  around  the  base  of  the  antennae. 
The  ocelli  are  wauling.  The  front,  the  space  betw<*en  the  eyes,  is 
limited  by  the  upi>er  margin  of  the  head  and  a  line  drawn  through 
the  root  of  the  antennae.  The  vertex  is  the  ui)permost  part  of  the 
front,  near  tlie  margin  of  the  occii)ut. 

The  face  is  the  portion  below  the  antennae,  which  is  prolonged 
more  or  los.s  downward  to  form  the  proboscis.  The  oral  margin 
and  an  indefinite  space  immediately  contiguous  to  it  is  called  the 
epistonia  or  peristoma.  The  epistoma  is  u.sually  convex,  provided 
with  setae  or  sensory  haii*s.  The  maxillary  palpi  are  the  slender, 
usually  four-jointed  a[)pendages,  the  most  conspicuous  of  the 
mouth  parts.     The  labrum,  hypopharynx  and  labium  differ  with 


mw  TOBK  9XU 


dw  dlfleRttt  genera.  In  CbirouuniuH  and  allied  genei 
time  is  no  ^ce  of  maodibles.  In  v  i'  i-  u  l  u  ji  u  g  o  n  the  moxttb  ' 
parti  are  fitted  for  piercing.  For  bomulugieit  of  the  mouth  parts, 
Ke  Kellogg'B  paperB  in  Psyche,  1899.  Tii<-  unteunnL'  or  feelers  are 
TariaJ>]e  in  form  and  ttimA^  of  joints;  ilic  lUst  visible  joint  (called 
2d  joint  by  Miall  and  HammODd  liHMi)  is  usually  enlai^d,  fol- 
lowed by  a  Kcond  which  is  s<HnetimeB  also  wnnewhat  esIargBd^ 
theae  two  being  .called  the  scape.  Tfaeae  are  alwajs  moi-e  or  less 
differentiated  from  the  remainder,  which  constitute  the  flagellum. 
In  the  male  the  joints  of  the  Oagellam  are  usually  provided  with 
long  hairs.  The  first  joint  of  Miall  and  Haibimond  (1900)  is  the 
extremely  abort  bidden  one,  which  is  sunk  in  the  head,  and  almost 
entir^  occupied  by  the  muscles  wiilch  move  the  nntt^naae  to  and 
fro.  Hie  next  joint,  the  large  one,  ezbiblts  a  peculiar  structure, 
whlcb  la  believed  to  serve  for  the  perception  of  sound.  (M.  and  U. 
1900,  and  Hayer  187i.)  The  head  ia  connected  with  the  thorax 
by  a  neck,  whoae  cnticle  is  membranooa.  i 

The  thorax  is  compoaed  at  three  parts,  the  prothorax,  the  meao- 
tiiorax  and  metatborax.  The  protborax  ia  quite  narrow,  fornung 
a  rounded  collar  back  of  the  neck,  within  whi<'h  are  tLu  nmi^L-lis 
of  the  foreleg.  On  the  dorsal  surface  it  appears  as  a  narrow  band 
with  a  median  incisure  and  suture.  The  humerus  or  humeral 
callus  belongs  also  to  the  prothorax  according  to  Miall  and  Ham- 
mond {1900).  It  is  called  the  parati-euie  by  IjOWDC.  The  meso- 
thorax  is  very  large;  it  is  highly  arched,  and  in  some  it  projects 
somewhat  over  the  head.  On  its  fore  edge  is  the  anterior  thoracic 
spiracle.  The  upi)er  or  dorsal  surface  of  the  mesotboraz  is  often 
called  the  mesonotuni,  and  it  has  attached  to  it  at  its  posterior 
margin,  and  cut  off  from  it  by  an  impressed  line,  the  scutellmn,  a 
small,  soitiioval  body,  which  really  belongs  to  the  meeothorax  (see 
pl..'U,  fig.iy,  C  li  asm  a  t  o  n  o  t  u  s).  The  wings  are  attached  to 
each  side  of  and  just  below  the  siiitelluni.  Behind  and  beneath  the 
scutc'lluiii  is  a  smooth  and  nither  prominent  oval-arched  portion, 
the  nietiinohim  or  u|>[ier  i)ortion  of  the  metathorax  (or  post  scutel- 
lum  (if  .Miall  and  n;immond  ISJOO).  Below  and  between  the  fore  and 
middle  legs  is  a  very  prominent  hemispherical  part  (especially  in 
C  h  i  r  o  n  o  in  u  s) ,  the  mesosternum.  The  sides  of  the  body  in 
front  of  the  wings  are  called  the  pleura,  and  the  under  surface  of 
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the  thorax  as  a  whole  is  called  the  sternum  or  pectus.  The  inter- 
nif  diale  legs  are  attached  to  the  hiud  part  of  the  mesosternuiu  by 
oval  sockets.  The  metathorax  is  much  smaller  than  the  nieso- 
thorax.  Its  doraal  surface,  called  the  nietanotum,  has  ali-eady 
been  mentioned.  On  the  side  is  the  posterior  thoi-acic  spiracle, 
and  above  it  is  the  haltere  (balancer  or  iK)iser)  the  rudimentary 
hind  wing,  a  slender  organ  with  a  dilated  hwid.  The  ventral  sur- 
face of  the  metathorax  is  short  and  nai-row  and  is  largely  occupied 
by  the  insertion  of  the  hind  legs. 

The  abdomen  is  com])Osed  of  nine  segments  more  or  less 
closely  fused  together.  In  the  male  especially  it  is  long  and 
slender  and  terminates  with  the  genitalia.  The  genitalia  varies 
greatly  with  the  dilYerent  genera  ([)ls.  :\2,  :W).  The  anus  opens 
on  the  dorsal  surface  of  (he  ninth  segment.  The  under  surface  of 
abdomen  is  sometimes  called  the  venter. 

The  three  pairs  of  legs  are  long  and  slender,  especially  so  in 
Chironomus,  are  attached  to  (he  prothorax,  mesothorax 
and  metathorax,  and  ai-e  called  resjjectively  the  fi'ont,  middle  and 
hind  paire.  The  older  writers  who  used  the  Latin  terminology 
spoke  of  the  forelegs  as  i>edes  antici,  the  middle  legs  as  pedes 
medii,  and  the  hind  legs,  pedes  i)ostiri.  When  they  spoke  of  the 
fore  and  middle  legs  together  they  called  them  [)edes  anteriores. 
Some  wri(ei*s  still  use  the  tenn  anterior  legs  for  fore  and  middle 
pairs,  and  posterior  legs  for  the  middle  and  hind  paire.  The 
coxa  is  tJie  part  attaching  the  leg  pi-oper  to  the  thorax;  while 
the  trochan(er  is  the  short,  small,  ring-like  jwrtion  between  the 
femur  and  coxa.  The  femur  or  thigh  is  the  stoutest  portion  of 
the  leg;  the  tibia  is  the  next  part  succiM»ding  the  femur.  The  t«arsus 
is  the  distal  division  of  the  k^  and  is  ccHuposed  of  ^vv^  joints,  of 
which  the  tirst,  that  next  the  tibia,  is  called  the  metatai-sus. 
The  uTigu(»s  or  claws  are  (wo  booklets  on  the  underside  of  the 
last  tarsal  joint.  In  most  genera  the«e  are  simple,  but  a  few 
have  uniserrate  or  bifid  claws.  The  pulvilli,  two  pad-like  fleshy 
cushions  at(a<hed  to  the  last  joint  of  the  tarsus  below  the  claws, 
aix?  often  pn»seTi(.  The  empodium  is  a  median  a[)i)endage  between 
the  claws,  and  is  usually  present  also.  The  usual  shajK?  in  this 
family  is  that  of  a  sickle-sha|)ed  process,  pectinate  on  the  convex 
side. 
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The  wingB  an  nroally  mtbw  slender  and  delicate,  with  the  I 
anterior  Teiiu   (thoee  neonet  tike  costiil  bui-der)   rather  stout,  i 
irhile  the  posterior  veiiH  Bare  nstnilj  ver.v  delii-ate  and  indistinct. 
Tlie  surface  of  the  ving  is  deHcatri;  hairy  in  a  nimiber  of  species,  J 
thoo^  tike  majori^  have  hare  wings. 

Below  is  given  the  Oomstock-Needhaiu  termiDoIogj-  of  wingfl 
venation  as  nsed  is  this  papor,  together  with  the  e<juivalent  termsJ 
of  tike  echinerian  system  as  i^^ll^  with  but  slight  modifications  I 
to  the  Nematocedca  generally : 


Oosta  (O)  =  Oosta 
Bnboosta  (8c)  =sAtixiIiar)' 
Badios  (Bi)=Firat  longiludiunl 
B»4«  ^Second 
H,^a  =  llkird 
Media  (H)  ^Foortik 
Cabitus  (Cii)=Piftik 
Anal  (A)=eixth 

The  Goeta  ends  at  or  before  the  tij)  of  the  wing  in  all  tha-^ 
genera;  the  subcoeta,  though  sometimes  ratlier  indistinct, 
usually  present;  the  radius  is  stout  and  well  developed,  and 
usually  with  two  or  three  branches,  R,  in  some  genera  appear- 
ing like  a  crossvein;  the  media  usually  present  and  always  sim- 
ple; the  cubitus  is  nearly  always  two-branched;  anal  vein  asnally 
present  though  delicate.  Compare  pl.17,  fig8.13-16,  plB.27  to  31. 
The  halteres,  the  slender  oi^us  with  knobbed  ends  which  are 
supposed  to  be  the  rudimentary  second  pair  of  wings,  are  rarely 
wanting. 

For  a  description  of  the  internal  anatomy  of  both  larva  and 
imago  the  re:ider  is  referred  to  Miall  and  Haniimond's  work  on 
the  harlequin  fly   (1900). 

A  large  number  of  genera  have  been  erected  to  contain  the 
species  of  the  world.  Of  these  some  may  be  placed  as  the 
Rynoni-ma  of  others,  leaving  still  over  41'  valid  genera.  In  order 
to  facilitate  identification  a  key  to  the  North  American  genera 
is  offoivd  besides  the  more  general  one  for  the  genera  of  the 
world. 
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KEYS  TO   OEKEBA  OF  THE   CHIRONOMIDAE 

Larvae 

a  Abdomen  with  proiiiiuent  rounded  elevations  or  ciisliions,  with  rows  of 
teeth  on  the  inferior  (anterior)  angles  of  the  segments 

13.    Psamathiomyia 
aa  Abdominal  segments  without  these  cushions 

b  Aquatic  footless  snake-like  larva,  or  terrestrial  larva  with  thoracic 
and  anal  feet,  and  many  setae  and  bristles  on  body  segments,  pl.l7, 

figs.  1  and  4 ( Group   Ceratopogon) 

hb  Not  as  above 

r  With  rotractilo  antennae,  the  hitter  often  quite  long,  long  stilt-like 
legs,  the  caudal  tufts  of  liair  mountiMl  on  cylindrical  processes, 

1)1.19,  fig.9 {Group  Tanypus) 

re  Not  with  all  the  above  characters 

d  With  the  two  caudal  hair  tufts  mounted  on  cylindrical  projec- 
tions 
r  With  six  seta-like  i)r(K'es,ses  on  each  of  the  caudal  projections, 
throe  long  and  three  short.     Eyes  prominent,  round,  on  ante- 
rior angles  of  the  head,  pl.34,  figs.  21,  22,  23  (European) 

2«.    Wulpiella 
re  Eyes  not  on  anterior  angles  of  head 

f  With  blood  gills  on  venter  of  eleventh  segment 

31.    Hydrobaenus 
ff  Witli  Mood  gills  only  at  end  of  twelfth  segment 

44.    Metriocnemus 
(Id  Caudal  tufts  on  small  roundeil  papillae 

r  Antennae  elongate,  at  least  one  half  and  often  as  long  or  longer 
than  the  head:  compare  also  pl.2(),  fig.lO 
/  With  two  anal  blood  gills.  pl.3(i,  figs.  1,  2,  3 

2r».    0  o  r  y  n  0  n  e  u  r  a   ( 1  e  m  n  a ) 
ff  With  four  anal  blood  gills:  antennae  mounted  on  basal  promi- 
nence, pl.2G,  figs.  5.  8 42.    Tanytarsus 

a-  Antennae  short 

f  Larvae  usually  blood  red:  eleventh  body  segment  with  two 
pairs  of  bl(X)d  gills.  pl.l5,  fig.4.  .38.    Chironomus  (pt.) 
ff  I^arvae  greenish,  yellowish,  or  whitish 

r/  The  maxiliary  palpus  usually  noticeably  longer  than  broad. 
Larva  in  ix)ols.  pond  water,  or  slow  streams,  pl.23,  figs.  3 

and  1(> 38.    Chironomus  (pt.) 

Uff  Palpus  about  as  long  as  broad,  pl.24,  tigs.  5,  12,  20 

//  Full-grown  larva  not  over  (>  mm.  long,  green  or  bluish- 
green  in  color.  Anterior  abdominal  segments  of  greater 
diameter  than  the  i>osterior  ones.  Mandibles  often 
transversely  wrinkled ;  the  anterior  prolegs  usually  with 
I>ectlnate  setae 
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Ith  rult'grown  lam  over  6  mm.  tn  len^ili;  nmii'libl'!  nobM 

IninBversply  WTlnkled  fl 

i  LHbinm  wltli  lis  tratb  roundfrd,  |i1.20,  flg.9  I 

3D.    DUraeRa    iralllU.(a 

if  I.nbluni  with  Its  Dilddle  toolli  bronillj  tniucnte  I 

ST.    Tlialaseomj-Ia  fuscslfl 

Nirrt— S(*  nddriidn  for  several  nnouialous  Fpedes.  I 

Pupaii  I 

a  I^ujia  floula  nonrly  luotlotilens  In  a  vpi-llcnl  iKwltloii  at  tile  BUrfaCft  of  diba 

waler,  [iMT.  llg.ll (Group    0  fratopogony  A 

la  rnim  not  nsnbove  I 

h  Artlro  piipn  swInimliiK  with  a  JcrkliiK  ui'itJni]  In  the  wiilor  like  a  culeS  J 

[idun,  i>1.10.  aB.S (Oroup  3'anyptt«>:l 

lib  Not  cule.^lUte  M 

p  With  long  setae  or  aiaiueuta  at  caudal  ond  I 

i  Caiidsl  DlaDienu  very  iiuiiierona  and  foniilng  n  cmiilnl  pmlitlci  I 
pl.SS,  t1g.14,  and  \i\:2a.  flK.lC  I 

(■  Thoradc  reaplnuoo"  orgnns  a  tiitt  of  lllBnieiits,  [tl.Ki,  flg.^  I 

38.   ClilrotiomaB'l 
'p  lleaplralor;  orcuiis  LviwUtius  of  u  uiuiii  stiiifi  with  lateral  balmfl 
or  Bctae.    AIkIodicq  with  Hetae  and  brlatlra.  I 

4Z    Tanytarsu  vl 
CnuttuI  api>TOdiis<!  with  long  B«tno  I 

p  With  fight  lone  BotQ*  on  each  stile  o^  eaudal  aii|>eDilaee.  iil.afl,  ^ 

flgs.  4  and  5 25.    Cory  noo  ears    lemnae 

cf  With  n  tuft  of  long  seine  on  each  aide;  thoracic  reepiratMT 
organ  a  simple  flnger-lIke  procem,  pl.34,  flga.  5  and  8 

31.    Hydrobaenus 
With  three  or  four  pairs  of  short  setoe.  a  plate-llko  ancfaer  or  with  a 

pnddle 
if  rinte-111(e  sucker  at  caudal  end,  pl.34.  flg».  14  and  15 

29.   Telmatogeton  (St  Paalll) 
Ul  with  tivo  or  three  pairs  of  short  setae  or  with  paddle 

c  Without  thoracic  respiratory  tubos.     Abdominal  segments  with 

a.  fringe  of  conspicuous  spines  or  setne  or  projections,  pl.48, 

m-\^,  and  pl.50,  fig.lO  in  Bui.  GS  N.  Y.  State  Mnaenm,  1908 

[35.  Dtameaa 

J  37.  TbalasBomyia 

[44.   Metriocnemus 

rf  Willi  ri'spiriiliiry  tube*.     .Vlidimiinnl  segments  usually  without  a 

fringe  of  proniiiieiil  m^Iilc.  pl.'JJ.  (Ig.iJ.  also  pl.24,  figs.  13,  14,  15 


f30.    Crlc 


.topu 


Orthocladins 
II  European  apedes) 
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Imagines 

Note. — In  counting  the  antcnnal  joints  the  large  basal  joint  is  included, 
but  not  the  hidden  first  joint. 

a  Wings  absent  or  rudimentary 

h  Wings  reduced  to  mere  vestiges,  legs  short  and  not  slender,  antenna 
with  seven  joints,  mouth  parts  rudimentary,  pl.36,  fig.13,  female 

14.    CI  unto 

hh  Rudimentary  wings  reacliing  at  least  to  the  end  of  the  first  abdominal 

segment 

c  Halteres  wanting,  wings  in  tlie  form  of  a  fiattened  racket,  tarsal 

claws  with  a  little  subapical  tooth.     Palpi  four-jointed;  antenna 

five  (?)  jointed 10.    Belgica 

cc  Halteres  distinct 

d  Palpi  four-jointed  ;  antenna  of  the  female  four-jointed,  of  the  male 

six-jointed,  pl.35,  figs.  16,  21,  22 11.    Bretmoptera 

(Id  Palpi  two- jointed ;  antenna  of  the  female  six-jointed 

c  Second  joint  of  antenna  lilce  those  following,  monilliform,  pl.37, 

figs.  5,  6,  7 12.     II  a  1  i  r  y  t  u  s 

ee  Second  joint  longer  than  those  following;  male  antenna  also 
with  six  joints,  pl.35,  figs.  4  to  9.  ..13.     P  s  a  m  a  t  h  i  o  m  y  i  a 
a  a  Wings  present 

6  The  M-Cu  ri*ossvein  present  (i.  e.,  cell  M  closed  by  a  vein),  pl.37,  fig.24 
c  Antenna  with  twelve  or  more  joints 
d  Antenna  with  fourteen  joints  usually  plumose ;  fourth  tarsal  joint 
usually  shorter  than  the  fifth ;  wing  bare,  pl.30,  fig.13,  male 

35.    Diamesa 
dd  Not  as  above 

c  Antennae  with  fifteen  joints  l)oth  in  male  and  female;  plumose 
in  the  former ;  the  vein  M  simple,  pl.27,  figs.  1  to  15 

{Group  T any p  us) 
f  Wing  bare 

g  Fork  of  the  cubitus  i)etlolate 15.    P  r  o  c  1  a  d  i  u  s 

gg  Fork  of  cubitus  proximad  of  crossvein 

16.    A  n  a  t  o  p  y  n  i  a    n.'  gen. 
ft  Wing  pubescent 

g  Fork  of  cubitus  proximad  of  crossvein 

//  Antennae  of  male  and  female  each  with  fifteen  joints.  K, 

and  Us  distinct 17.    A  b  1  a  b  e  s  m  y  1  a  n.  gen. 

hh  Antennae  of  female  with  twelve  joints,  the  male  with  fif- 
teen joints,  Ua  indistinct  (Australian  genus) 

18.    I  s  o  p  1  a  s  t  u  s 

gg  P'ork  of  cubitus  petlolate 10.    T  a  n  y  p  u  s 

ee  Antennae  with  twelve  or  fourteen  joints ;  wings  hairy ;  cubitus 
not  forlvcd ;  anterior  crossvein  long  and  vtvry  oblique,  pl.37, 

fiir.  10 20.    P  e  n  t  a  n  e  u  r  a 

cc  Antennae  with  less  than  ten  joints 

d  Crossvein  near  basal  third  of  wing,  pl.37,  fig.ll.     Antennae  about 
eiglit-jointe<l   (Chile) 21.    Podonomus 
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dit  CrofaretDft  near  middle  of  wing 

a  Palpi   B(x-3<rinted;   antennae  oerea-Jolnted :   wing  Tenaa^^as 

Bhorni  on  pi. 37.  flg.21  ( Olille) 22.    Heptagyin 

rf  Pal|il  foiir-Jolnteii 

f  Antennae  of  Tenmle  eeren  or  eight  lolnted;  mule  antennne 

fourteen -Jointed ;  wing  bnre 35.    O  I  r  m  e  s  o 

tf  Anlennue  of  fiimale  with  eight  Joints,  the  luale  vrtth  nine 

sLort-Uuired 3(1.    Butaaypus 

Ateordlnp  to  the  destrlpllon  the  female  of  EatHn;pua 
does  not  iieeiu  to  liiiTer  from  the  female  of  D  1  a  m  e  a  a  .       | 
hh  The  .M-l^ti  iTossvoln  abatut 

f  WlDg  with  four  or  five  verj  Indistinct  [oaglludliinl  veins;  wiag  ctub- 
shaped,  tlip  anlcrlDr  margin  trlCh  a  long  cnrTed  seta,  the  antenna 

wilh  almut  twelve  Joints, 23,    Cory 

CO  Wine  niurgln  without  a  long  t-nrvwl  w^la 

d  Prohools  and  palpl  rudltt]*ntao' ;  abdonit-n  shorter  Iban  the  thon 

(female  apterouv) 14,    CI 

drt  Tnlpl  not  rndlnicnlary 

n  Antennae  ntth  not  more  than  ten  Joints 
f  Antennae  Hlx-]olnted 
B  Ttu>  R-M  crosHvein,  If  pi'o»«ent.  at  the  hnsal  quarter  of  tbsl 
^_  wing 

^K  h  The  Rr-M  crossTclu  near  baMl  quarter  of  the  wing,  pl.37, 

^^  flg.l3  {Chile} 24,   Spanlotoma 

lih  The    l:-M    (TobsvcIii    cualearent    with    Ibc    loncHudJtinl 
veins;  wing  club-sbapcd;  the  anterior  cells  thickened, 

pl.36,  flg.7 25.    Corynoneura 

gg  The  R-M  crossveln  near  the  middle  of  the  wing 

A  Wings  hairy ;  antennae  with  (be  four  Intermediate  Joints 
vertlclllflte    with    very    long    hairs ;    male    unlinown 

(Enrope).  pl.34,  flg.20 26.    Wulpiella 

hh  WIngB  with  margin  ciliated;  antennae  with  sparse  ver- 
ticils of  spreading  hairs    <Kerguelen   Island),    pl.37. 

f1g.l 27,    Llmnophyes 

ff  Anteinitie  wiib  seven  to  ten  joints 

17  Antennae  with  ten  joints,  not  plumose ;  costal  cell  thickened, 

pl.30,  flg.7 25.   Corynonenra  (male) 

,0(7  Antennae  with  seven  or  elglit  Joints 

A  Thorax   with  a  lon^iHullniii  llsxnre;  wings  blacls  with 
white  markings,  pl,31,  ll;:.!!'.,  and  pl.27.  figl6 

28.   OhasmatonotUB 
hh  Thoras  without  thJs  fissure 

i  Claws  cleft,  venation  as  figured ;  antennae  aeven- Jointed 
In  male  and  female,  pl.34.  riM:.lG 

29.   Telmatogeton 


1 


MAV    FMi:s    AND    MIDOKS   OF    NEW    YOUK  91 

a  <'laws  simple 

j  Very  small  siK»oii^:  blju'k,  im-hidin^  Its  logs,  winj^s 
and  balteres ;  male  witli  fourtei'ii  nearly  bare  joints, 
female  with  seven  Joints;  legs  witli  woolly  hairs; 
metatarsi    somewhat    elongated;    claws    distinct, 

1)1.34,  figs.  0-11 Si.    11  y  d  r  o  b  a  e  n  u  8 

jj  Not  such  flics 

k  Antenna  of  male  witli  eight  joints;   female  like 
O  r  t  h  o  c  1  a  d  i  u  s .    ( Australia ) .  1)1.30,  flg.2(i 

32.    D  o  1  o  p  1  a  s  t  u  s 
kk  Antenna  of  male  not  eight  jointed  ;  the  female  with 
seven  joints 
I  Wings  very  short,  in  the  female  scarcely  reach- 
ing the  mitUlle  of  the  alxlomen ;  the  abdomen 
with  a  sota-like  tulxTcle  near  the  tip  on  each 
side;   fore   til)la    longer   tlian   the  metatarsus 

(Spitzbergen)    33.    S  m  i  1 1  i  a 

//  Wings  of  nuMle^rate  length 

m  'i'horax  prolonged  an<l  bent  downward;  bal- 
teres hammer-like,  \)\M\  llgs.  20,  27,  28  (Ar- 
gentina ).       Synonym    of   C  b  i  r  o  n  o  m  u  s  ? 

34.    H  u  r  m  e  i  s  t  e  r  i  a 
nun  Tliorax  highly  anbiM.! ;  halteiTS  with  knob 

( trioup  C  h  iron  0  m  us) 
N  Tile   fourtli   tarsjil  j»)int  olK'ordate,   sliorter 

than  the  liiih.  .;■•'"•    T  h  a  1  a  sso  my  1  a 

(4.").    S  e  o  p  e  1  o  d  r  o  m  u  s 

iin  Tarsal  joint  linear 

o  Wings  bare 

p  I'mnt  metatarsi  as  long  or  longer  than 

the  tibiae lis.    C  h  i  r  o  n  o  m  u  s 

/;/>  I'ront  metatar>i  dlstinetly  shorter  than 

llieir  tibiae 

7  U'gs  black  and  while  annulate,  at  least 

the  fore  pair . .  .30.    O  r  i  c  o  t  o  p  u  s 

UU  Legs  not  so  l)anded 

r  lN>sterior  l)ranch  of  cubitus  sinuous, 

pl.:j<>.  ligs.  1  to  4 

44).    C  a  m  p  t  o  e  1  a  d  i  u  s 

rr  This  branch  straight,  gently  archod, 

\i\:MK  tigs.  r>  to  10 

41.    O  r  t  h  o  c  I  a  d  i  u  s 

oo  Wings  hairy 

p  Front  metatarsi  longer  than  their  tibiae 

42.   Tanytarsus 
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FJ  Friml  mi-'UiUrsI  sborti-t  than  tbeir  tlbUe 

9  Thorax    produi^cd  conlnitly   in   froiit 

over  the  hefld;  liliid  titiiae  dllat^l 


43. 


uemu 


'/((  'I'liorai    moderately    produced;    htud 
titiluciiot  dilated 

44.    Metrloc&eniiis 
r  AnLeuuae  wltL  tlilrtt'cu  to  Qdecii  Jaluts 

/  Anteunaf^  flrtecn-Jolnted ;  Europeau  aud  tropic  genera 
g  Wing  byallue :  legs  ver;  long :  antennal  Jotnts  of  varying 

l^ugtlis,  p1.35.  BgB.  ].  2.  3 30.    Macropeza 

gg  V-'lngs  spolii'd  (Wost  luilies  and  Mexico) 5.    Oecactu 

If  Anlennne  wllli  fourteeu  w  fewer  Joints 

p  Tlionix  rounded  niid  Dot  prodiiceil  orer  tlie  head;  anlenune 

wllb  thlrteeu  or  fourteen  Joints ;  legs  of  moAernte  lenBtli 

A  Antennae  with  tWrteen  Joints;  n-lng  venation  as  shown 

on  pl,3C.  Hgs.  10  and  14 

j  Palpi  with  throe  Jolnta.     (Thia  la  probably  a  ssynouyni 

ot  ihe  ueit) 2.    TerseetheB 

(1  Palpi  with  four  Joints 1.    Leptocouoiis 

Ith  Aniciiufie  with   futirteen  Joints,   plumose  In   the  male, 
Bijareely  halr^  In  the  female ;  wing  venation  as  on 

I>J,17,  flgs,  13  tolfi (Orotip  Ceratopogan) 

I  Wliiga  bnlry ;  last  Joint  of  tarsus  wSth  an  emix>dlum 
/  Knip™l1iiui   well   devplo|jed :    nhoost   as   long   as   ILe 
ilinvs,  lliosi'  wltlmut  sotuc,  pI.lS,  fig.7 

3.   Geratopogon 
ft  Hind   nictatarBl   sborter   than   Uie  second   tarsal 
Joint,  or  both  of  equal  length 

(Sub.  gen.  Forclpomyla)' 
kk  Ilind  metatarsus  longer  than  the  second  Jc^t 

( Sub.  geiL  Geratopogon) 

;;  Euipoddum  not  so  distinct,  less  than  half  as  iMkg  as 

the  clawg;  these  fumisl«d  with  setae  on  the  nnd^ 

Bide,  pl.18,  fig.8... 4.    CuUcoldeB 

a  Wlnga  bare;  pulvllll  and  empodlum  wanting 
i  wing  with  R,  distinctly  separated  from  Bt+.  and  not 
(■onnected  with  it  by  the  erossvein-llke  H»  pLlT, 
la 


//  \\h\K  with   It,  prusfiit 

;   i.-clls  sometimes   indistinct 

111. 17.  flirs.  i;i.  1-!.  ii; 

K-  M(Hliii  wiiiiiiTij;.  |.|.n 

■,   fls-lS 

Ki.-triT  d'HIL')  lliis  siiliKi'iius  ( 

7.    Brachypogon 

'Accorditij,-  to 

nil  not  Ktuud,  because  in  some 

B|iecles  one  sfx 

would  111'  <liissi>il   lit'fc  J\ml 

tlie  otluT  sex  with  the  nest 

subgenus. 
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kk  Media  present {X  ylocrypta^) 

I  Femora   unarmed 8.     Ceratolophus 

II  Some  of  all  the  femora  splnose  benejith 

9.    Palpomyia 
tn  Neither  fore  nor  hind  femora  thickened* 
n  Having  hairy  soles  (plantae) 

1.    Subgenus   A  1  a  s  1  o  n 
tin  Having  splnose  soles  (plautae),  pl.17,  fig.lO 

2.    Subgenus  Sphaeromyas 
mm  Either  fore  or  hind  femora  thickened 

H  Ilind  femora  thickened,  spinose  beneath 

3.    Subgenus   Serromyia 
7ui  Fore  femora  thickened,  pl.37,  flg.9 

4.  Subgenus  Heteromyla 
f/U  Thorax  iiruduced  over  the  head;  k»gs  usually  quite  long; 
antenna  of  the  male  usually  with  fourteen  Joints;  that  of 
the  female  with  seven  joints.  (Go  back  to  ii  following  i, 
L*t)  Tel  m  a  t  oget  on,  page  90,  and  read  through  to 
r/7.    M  e  t  r  i  o  c  n  e  m  u  s) 

KEY  TO  OENEBA  OF  THE  NORTH  AMERICAN  CHIRONOMIDAE 

a  Wings  rudimentary  (Pacific  coast),  pl.SO,  figs.  15  to  24 

11.    Eretmoptcra 
aa  Wings  present  • 

b  The  M-Chi  cross  vein  present,  pl.37.  flg,24 
c  Antennae  with  fifteen  joints;  both  in  the  male  and  the  female  the 
apical  joint  oval,   pl.27.     ((jO  back   to  the  Group    Tanypus. 
/,  p.  80,  of  the  preceding  key.) 
(V  Antennae  with  fonrt(.*en  or  fewer  joints,  when  the  apical  joint  is 
oval  then  ant<'nna  with  fewer  than  ten  joints 
(I  Antenna  of  the  male  with  fourteen  joints,  the  apical  joint  very 
long  and  <ylindri(al ;  antenna  of  the  female  with  seven  or  eight 
j<»ints:  fonrth  tarsal  joint  obcordate;  wings  bare,  pl.30,  fig.l3 

35.    D 1  a  m  e  s  a 

(Id  Antenna  of  male  with  nine  joints,  short  haired;  antenna  of  female 

with  eight  joints.     The  female  does  not  appear  to  differ  from 

1  >  i  a  m  e  s  a   3<>.    KutauypuB 

hft  Tile  M -< 'u  crossvein  absent 

f  Win;;  club-shaiK.Hl,  the  costal  cell  thickenetl,  pl.30,  fig.7;  antenna  of 
male  with  ten,  the  female  with  six  joints.  .25.    Gorynoneura 
i-r  Not  as  above 

(I  Thorax  with  a  longitudinal  fissure;  wings  black  with  white  mark- 
injrs :  antennae  seven-jointed  in  male  and  female,  pl.27,  fig.lG, 
and  pl.3l,  fig.lO 28.    Ghasmatonotus 


'This  division  is  called  Genus   P  a  1 1>  o  m  y  i  a   by  KielTer  (1902). 
^This  division  is  calbnl  Subgenus   Palpomyia   by  KiefiTer. 
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Professor  Mik  ia  tbe  Wiener  Ent.  Zeitiing,  1834,  p,164,  says:-! 

'■ r)ips(>8  Oeailer  lilsBt  Birli  ohiie  Mtlhe  auf  jenca  der  Gattttng^ 

(' o  r  V  n  o  n  eu  rii  WinniTlK  ...,,,  xiiruikruliifn  (Vei^I.  V.  d.J 
Wiilji  Dipt.— Xwlorl.  1S77.  IM.VIII.  fig.fil,  olinn  dasB  k-hl 
hicrmil   etwa  den    Bestiiiid   der   Oaftung   TersestlieH   Hnzweifet%9 

tn5rhte   "      Uixin  L-ompariaon  of  thiti  dvstTiption  wlUd 

lliat  of  Lepf  otniiops  Skiiwo,  nmi  of  pl.35.  IIr-IO.  witli  flg.lij| 
il  will  l>p  ewn  that  tlKwo  gpneva  iiro  certuiul.v  very  t:lo8eI.v  rt'latoM 
if  not  iti(.*ntifal.  The  only  marked  diffcn-nre  in  that  Lept44 
rnnopB  has  tn-n  small  basal  palpal  joints  wKile  Tersest hefl 
itt  wiid  to  bare  but  one  {i.e.  L  c  p  t  o  o  o  n  n  ji  a  has  funr-joinM^fl 
and  Tc  r  80  R  t  lies  tliifc  juiutH  jmlpi).    Onlv  oin' HiHM-ieB.  ■ 

Tersesthes  torrens  Tow  nwnd  ■ 

1693.    TersestheB  Town.    Psyche.    371  I 

Female.     Oi^iernl  color  blaekiuli;  vyv»  dark  browu^  antennad 
fxi-avulions  rinnauion  rofor.  nearly  three  tiiiips  the  diameter  <U 
firxl  iMitcniJiil  joint;  Tntut.  fare  and   lantrlit  shining  black,  tba 
front  nitli  four  blarktxli  hair*  ou  vortical  margin  ariaing  fronfl 
four  [lapilliif.';  iiiitonnae  black,  riothod  with  whitish  pabescenc6^ 
palpi  blackish,  labium  brownish  with  some  whitieh  ptfbescence 
terminally;  oecii>ital  orbits  with  a  few  bla^fc  hairs.    Thorax  and 
scutellum  deep  shining  black,  smooth,  glabrous,  except  that  the 
thorax  has  some  scattered  black  hairs  anteriorly.     Abdomen  soft 
opa<iue  brown,  varying  to  light  brown,  in  some  of  the  specimeDs 
flavous  or  rufous  at  base;  balsam  mounts  showing  two  oval  black 
spots  (l>odie8?t  at  base  of  fifth  segment;  ovipositor  browniah. 
T^egs  blackish,  tarsi  brownish,  tibiae  slightly  so.    Wings  grayieh 
hyaline,  with  hardly  a  smoky  flavous  tinge,  the  delicate  fringe 
of  hind  mai^in  somewhat  longest  on  anal  angle  where  it  termi- 
nates abruptly;  veins  jiale,  except  first  and  second  longitudinal 
veins,  which  are  brawn  and  end  in  a  brown  stigma  oo  costal 
margin    ItliP   fii-st   vein    becomes   oltfKdcte  just   l>efore   reaching 
sfigiiial  :  huKcii's  brownish,  knobs  wlitlish. 

Lfui-rli  of  l.„dy  linr.  (.vi|i"sitoi'K  oiu'  anci  lliree-fifths  milli- 
Tiiclcrs  Icuiptyi  1i)  two  and  onc-liftli  millimeters  (abdomen 
dislcndcd  with  lili.od)  ;  of  winj;  one  and  one-fifth  millimeters. 
Fi-psh  and  alcoliolir  s]jeriinens  are  sli;rlitly  longer.  'Described 
from  both  di-ied  and  alculmlic  S]ic(iiiions  and  Iwilwim  mounts. 
Six  s|i<'ciniens  ciille<'(ed  ■l\nu\  21,  on  f'outinental  divide,  Socorro 
eonntv  X.  Mc\.,  700(1  ft. 
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OBOUP  CEBATOFOOON  Mcigen 
Illiger's  Mag.    11 :261.    1803 

This  group  may  primarily  be  divided  into  two  sei'ies;  those 
species  having  hairy  wings  belonging  to  one  and  those  with  bare 
wings  to  the  other.  The  larvae  of  the  former  group  usually 
live  under  bark,  while  those  of  the  latter  are  aquatic.  The 
larvae  of  the  first  group  may  be  characterized  as  follows:  The 
head  is  short,  the  antennae  minute,  the  mouth  parts  are 
small,  and  the  mandibles  apparently  move  in  a  more  or  less 
vertical  plane.  The  mandibles  in  some  species  have  several 
apical  teeth  (pl.l7,  fig.O).  The  body  consists  of  12  well-marked 
segments  of  which  the  first  three,  usually  a  little  larger  than 
the  following,  belong  to  the  thorax.  The  head,  thorax,  and 
abdomen  are  provided  with  various  spines,  setae,  and  tubercles, 
differing  with  the  species.  On  the  ventral  surface  of  the  first 
thoracic  segment  is  the  anterior  proleg,  a  short,  more  or  lesis 
cylindrical  process,  divided  into  two  branches,  at  the  tip  of  each 
of  which  is  a  crown  of  a  few  claws  (pl.l7,  fig.7).  The  last  ab- 
dominal segment  has  a  pair  of  prolegs,  each  with  a  few  bilobed 
claws  (pi. 17,  fjg.S).  lUood  gills  npjxNir  to  bo  present  and  consist 
of  delicate  winto  filaments.  The  pupae  of  the  members  of  this 
group  remain  partly  sticking  in  the  larval  skin,  the  thorax  and 
the  first  three  or  four  alHloiiiinal  s(*gin(Mits  proj<N-ting  out  (pi. 17, 
fig.O).  The  thorax  is  large,  prominent,  the  respiratory  trumpets 
(fig.9,  <)  when  present  are  small  and  inconspicuous;  the  abdom- 
inal segments  variously  armed  with  spines  and  setae. 

The  Qgg^  and  the  method  of  egg  laying  of  several  members  of 
the  second  grouj)  will  subs(Mjuently  be  desrrilHMl.  The  lan'ae 
of  the  second  ({Kpiatic)  group  swim  well  with  a  writhing 
snake-like  motion.  Tliev  are  usuallv  whitish  in  color,  slender, 
12-jointed  (not  counting  the  head),  the  thoracic  segments 
short(»st  :  the  niiddk*  abdominal  segments  of  the  greatest  diam- 
et(M',  and  tlie  last  segments  usually  longest  (pl.l7,  fig.l).  The 
head  is  very  small,  somewhat  elongate,  oval,  with  a  pair  of  eyes, 
each  eye  consisting  of  one  or  two  pigment  spots.  There  are 
usually  a  f(^w  setae  upon  the  head.  The  antennae  (pl.18,  figs.la 
and  Ha)  are  very  small  and  inconspicuous,  and  in  all  species 
wiiich     1    have    seen,    two-jointed.      Of    the    mouth    parts    the 
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I'rofesiwr  Mik  in  tlic  Wioiipr  Ent.  Zcitimg,  IWt4,  p.IGJ,  sayaifl 

" TJiesM  GeaiJpr  liisst  aich  ohne  MOho  anf  joncs  der  Oattnngfl 

Corvnoiieura    Winncrt!!   ziinn'kfUlinii   ( Vcrgl,  V.  d.H 

Wulp  Dipt,— Nw?<J(t1.  187".  I'l.Vl T I.  fig.fi \ .  olmp  dnss  icbS 
hlt^rniit  etfl-a  dpn   Ilestiind   dov   r.altiing   Teraesflies   iinzwoi foUl' ■ 

niiirhte   "      t'|(on  comiiiiriBon  of   Uiia  di'siripliun   wiUhJ 

timt  of  Lcp  tocoTiopK  SkiiKO.  and  of  )ilJ)5,  fiji.lO,  Hltli  Ug.14^ 
it  will  he  w-on  tlisil  thesp  gpiipru  intr  certaiiilj  vtTj-  closel.v  n-liiM^H 
if  tiol  idontiL-ni.  Th«!  unl.v  nuirked  dilTon-nce  i»  rUal  LeptoS 
r  o  n  o  i>  ti  lias  tun  small  bnsml  palpal  Jolritbi  while  T  (•  r x c  b  1  h  Gwl 
JH  Huid  to  linve  but  one  (i.e.  Lep  t  oc  o  ii  o  px  bno  fnurJointeaH 
and  T  !•  I'Hes  t  li  i-.s  lln-ee  juinTi'i)  pal[>it.    (Mil_\  iint*  spcies.  ■ 

Tersesthes  torrens  TowiiM'iid  I 

1SS3.    Tersestbes  Town.    Peycbe.    STl  fl 

Female.     Cieiicnil  eulur  blackish ;  e,ve«4  dark   bruwn;  autennagB 
exravationa  ciniiainnn  cnlm",  iK'aily  lliivc  tiniea  tlie  diaoii'ter  <wl 
firat  antvnnnl  juiut;  filial,  fari^  and  lumi'tit  Khining  black,   th9^ 
front  with  four  bl»ekj«h  hatps  ou  verHml  tnergin  ariBing  fromfl 
four  pupillaf-:  Hiilenniie  black,  clulhed  with  whitish  pubesi-em-e;  " 
pal]ii  iilm-kish.  labinm  brownish  with  some  whitish  inrbescence 
tcrminallv ;  occipital  orbits  with  a  few  blact  hairs.    Thorax  and 
Ncnlclliiiii  deep  shining  black,  smooth,  glabrous,  except  that  the 
Ihoi'ax  haij  Bouie  stattcrt^d  black  haiis  aiitmorl.v.     Alxlonien  soft 
opaque  brown,  varying  to  light  bi-owu.  in  some  of  tlie  specimens 
I1»nins  or  nitons  at  biise;  btUsam  iiiuiiuts  showing  two  oval  black 
spots   (bodies?!   at  Isase  of  llfth  segment;  ovipositor  brownish. 
IjegB  blackish,  tarsi  brownish,  tibiae  slightly  so.     Wings  grayish 
hjaline,  with  hai'dly  a  smoky  llavous  tinge,  the  delicate  fringe 
of  hind  margin  somewhat  longest  on  anal  angle  where  it  termi- 
nates abruptly;  veins  pale,  except  first  and  w^ond  iongitudinni 
veins,  which  are  brown  and  end  in  ii  brown  stigma  on  costal 
margin    (the   first   vein    l>eeonies   olwolete  just   before   reaching 
s(rgmn)  :  halfeivs  hr-tiwnish,  knobs  whitisli. 

I,cn;:ili  of  body  I  irii-.  .nii.osilor  i.  one  and  tliree-flfths  milli- 
inelers  u-mpty)  to  two  and  oiie-lifili  riiilliineters  (abdoinon 
disleiided  willi  blood!  ;  of  wing  one  and  one-fifth  millimeters. 
Fresh  anil  alculiolic  Kpocimens  ai-e  slightly  longer.  'Described 
from  bolli  dried  and  alc<iliolic  speciiaens  and  iMilsam  mounts. 
Six  specimens  collwled  ,June  21,  on  Contineubil  divide,  Socorro 
ronutv  X.  Mcx..  7000  ft. 
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OBOUP  CEBATOFOOON  Mcigen 

Illiger'8  Mag.    11 :261.    1803 

This  group  may  primarily  be  divided  into  two  series;  those 
species  having  hairy  wings  belonging  to  one  and  those  with  bare 
wings  to  the  other.  The  larvae  of  the  former  group  usually 
live  under  bark,  while  those  of  the  latter  are  aquatic.  The 
larvae  of  the  first  group  may  be  characterized  as  follows:  The 
head  is  short,  the  antennae  minute,  the  mouth  parts  are 
small,  and  the  mandibles  apparently  move  in  a  more  or  less 
vertical  plane.  The  mandibles  in  some  species  have  several 
apical  teeth  (pi. 17,  fig.O).  The  body  consists  of  12  well-marked 
segments  of  w^hich  the  first  three,  usually  a  little  larger  than 
the  following,  belong  to  the  thorax.  The  head,  thorax,  and 
abdomen  are  provided  with  various  spines,  setae,  and  tubercles, 
differing  with  the  species.  On  the  ventral  surface  of  the  first 
thoracic  si^ment  is  the  anterior  prol<*g,  a  short,  more  or  less 
cylindrical  proc(»ss,  divided  into  tw^o  branches,  at  the  tip  of  each 
of  which  is  a  <r<)wn  of  a  few  claws  (pl.l7,  fig.7).  The  last  ab- 
dominal segment  has  a  ])air  of  prolegs,  each  with  a  few  bilobed 
claws  (]>1.17,  fig.S).  niood  gills  apfiear  to  ho  present  and  consist 
of  delicate  wiiit(^  filaments.  The  pupae  of  the  members  of  this 
group  remain  partly  sticking  in  the  larval  skin,  the  thorax  and 
the  first  lliree  or  four  abdominal  segnuMits  proj(N-ting  out  (pi. 17, 
fig.O).  The  thorax  is  large,  prominent,  the  respiratory  trumpets 
(fig.9,  <)  when  present  are  small  and  inconspicuous;  the  abdom- 
inal segments  variously  anned  with  spines  and  setae. 

The  (»ggs  and  the  method  of  eg^  laying  of  several  members  of 
the  second  grouj)  will  snbse^pumlly  be  d(»srrilHHl.  The  larvae 
of  the  second  (aquatic)  group  swim  w(il  with  .a  writhing 
snake-like  motion.  Tliev  are  usuallv  whitish  in  color,  slender, 
12-jointed  (not  counting  the  head),  the  thoracic  segments 
shortest:  the  middle  abdominal  segments  of  the  greatest  diam- 
et(M*.  and  the  last  segments  usually  longest  (pi. 17,  fig.l).  The 
head  is  very  small,  somewhat  elongate,  oval,  with  a  pjiir  of  eyes, 
each  (\ve  consisting  of  one  or  two  pigment  spots.  There  are 
usually  a  f(»w  setae  upon  the  head.  The  antennae  (pi. 18,  figs.la 
and  oa)  arc  very  small  and  inconspicuous,  and  in  all  species 
which     1    have    seen,    two-jointed.      Of    the    mouth    parts    the 


tttvr  xoBX  aTATt  uvmvu 

iimiidibW  tin-  i\u>  moat  conspk-uoux,  HlL-ndi* 
xiuplc,  but  euldi-jiu'd  baf<nll,v  (pl.lS,  fig.4).  The  labnira  is  rounded 
and  jirovided  with  one  or  two  pairs  of  papillae,  which  may  be 
larger  than  the  anteiinnu  and  nf  siiuilar  constmetion  (pl.lfi. 
flg.Ib).  Tho  maxillae  (tlg.-wiJ-j  are  Uesliy.  lobed,  and  eath  pro- 
vidfd  with  a  larRe  two-jointed  pulpiie  (p).  The  labium  is  qoitt- 
Hiniill  flud  iucouHpiruouH.  and  dilTurB  from  the  corrrsponding  part 
in  <!'h  i  rn  I)  oiTi  II  B  in  having;  n  soft  and  rounded'  tfdgf,  but 
ui>on  its  inner  surfaw  forming  the  llooi-  of  the  mouth  canty  if 
in  heavily  rtiitinlKtril  find  formod  into  oni-  or  mori>  cephalad  pro- 
jecling  leeth  (i<]AH.  ttg-ll}.  The  thorax  nnd  abdomen  are  wholly 
without  prolt'RB;  usually  with  but  few  or  no  sefae  excepting  at 
the  L-audal  i-nd  where  Iheiv  are  about  eight  long  setae  and  a  t&r 
short  onef.  I*rojeellng  from  the  reetun].  when  not  retract) 
may  Im-  Heen  fhe  deliciite  white  blood  gillx. 

The  pupa  in  brownish,  somewhat  tapering,  with  an  ovale 
thorax.  If  flonfs  nearly  motionlens  at  the  surface  of  the  water, 
or  is  attaehed  to  planta  a  little  above  the  sui-faee  but  still 
within  the  water  film.  The  resplratorv  tnimpetH  arfi  slender, 
and  more  or  lea*  eyllndrieal  with  the  aperture  slightly  enlarged 
fpl.18.  fig8.9antl  lOM.  TlieabdoKiinal  sefiutcnls  are  pnjvide.!  with 
Bpines,  setae  and  tubercles.  The  anal  fin  ends  in  two  pointed 
lobes  (pl.lS.  flg.lll.  Profe9S4ir  Mik.  on  page  183  in  Vol.  7  of  the 
Wiener  Ent.  Zeit..  described  a  species  of  Ceratopogon 
with  hairy  wings,  but  having  a  footless  larva.  This  form  occu 
pies  a  place  between  the  above  two  groups;  and  its  habitat,  the 
rerv  nmist  or  wet,  nleerons  parls  of  the  wtems  of  Aesculus 
hippocastauum.  also  suggests  an  intermediate  form. 
This  Bi>eoieB  differ*  from  all  known  members  of  both  groups  in 
possessing  instead  of  either  setae  or  prolegs  a  retractile  dish, 
on  the  periphery  of  which  are  arraagi'd  five  pairs  of  curved 
spines.  It  agrees  with  the  second  group  in  having  no  proles, 
and  with  the  first  in  having  a  mandible  with  a  three-toothed 
margin. 

The  pupa  has  cvlindrical.  elongate  respiratory  trumpets;  the 
abdomen  is  provided  with  spiny  tubercles,  and  the  caudal  end 
has  a  n'«\vn  of  tul>ei'i'ley.  The  ndnll  would  he  classified  with  Kief- 
fcr's  genus  C  u  I  f  <■  o  i  d  es. 
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Another  aberr<int  form,  C.  m  u  r  i  n  u  s  Winn,  is  noted  by 
G.  Gercke  on  p.ira,  Wiener  p:nt.  Zeit.  Vol.  5.  The  larva  was 
not  observed,  but  the  pupa,  although  of  an  aquatic  form,  gave 
rise  to  a  hairy  winged  adult.  The  respiratory  trumpets  of  this 
species  are  quite  peculiar.  They  are  elongate,  cylindrical,  and 
then  suddenly  contracted  on  the  apical  third.  An  Ithaca,  N.  Y., 
specimen,  bred  from  the  slender  snake-like  aquatic  larva,  also 
gave  rise  to  a  hairy  winged  adult.  The  larval  skin  was  unfor- 
tunately lost.  The  pupa  has  a  cylindrical  breathing  trumpet 
resembling  the  one  described  by  Gercke. 

The  imago.  The  imagines  of  the  group  Ceratopogon  are 
very  small  flies,  commonly  called  "  punkies,"  which  differ  from 
the  other  genera  of  this  family  in  having  more  robust  l^^s,  in 
their  wing  venation,  and  in  their  not  having  the  thorax  projecting 
over  the  head.  To  this  group  belong  the  genera  Ceratopogon 
sens,  str.,  Gulicoides,  Bezzia,  Brachypogon, 
C  e  r  a  t  o  1  o  p  h  u  s  ,  P  a  1  p  o  m  y  i  a  (with  its  subgenera  A  1  a  - 
sion.  Rphaeroniias,  Serromyia  and  H  e  t  e  r  o  m  - 
y  i  a) ,  and  probably  Oecacta,  Psychophaena,  Tetra- 
j)  h  o  r  a   and   D  i  d  y  m  o  r  p  h  1  e  p  s . 

Head  flattened  in  front;  epistome  slightly  projecting;  palpi 
four-jointed,  the  second  joint  longer  or  thicker  than  the  others, 
the  fourth  almost  as  long  as  the  second;  i>roboscis  somewhat  pro- 
jecting; formed  for  biting;  antennae  elongated,  filiform,  14- 
jointed,  the  first  joint  annular,  the  following  eight  spherical  or 
somewhat  annular;  in  the  male  long  plumose,  in  the  female  with 
few  hairs,  the  last  five  joints  in  both  sexes  elongfited,  especially  in 
the  male,  and  furnished  with  short  hairs;  eyes  reniform,  the 
ocelli  wanting.  Dorsum  of  Uie  thonix  vei*y  convex,  scutellnm  nar- 
row, metanotum  short.  Abdomen  eight-segmented,  rather  long, 
sometimes  narrowed  bnsally.  Genitalia  somewhat  prominent. 
Ix*gs  moderately  long  and  quite  robust;  especially  the  femora, 
which  are  often  fnrnislie<l  with  spines  or  setae;  tibiae  sometimes 
flattened ;  tarsi  various,  the  claws  with  or  without  teeth  or  setae. 
Wings  bare  or  hairy,  folded  over  the  back  when  at  rest;  the  media 
simple,  the  cubitus  always  two-branched;  wing  venation  of  the 
types  shown  on  plate  17,  figs.  13  to  10;  halteres  distinct  and 
uncovered. 

Genus  3.  Ceratopogon  sens.  str.  (Kieffer) 

Bui.  Soo.  Ent.  Fr.    09.     1800.     Ceratopogon   Melgen  pt.     (1803). 

(P1.18,  flg.7) 

Wings  long-haired,  especially  those  of  the  female.  Last  joint  of 
the  tarsus  with  very  apparent  and  hairy  (not  setose)  empodiiinu 
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Other   characters    as    in    the    group    Ceratopogon. 

species  C.  hipunctntua   Linn.    Tiiere  are  noruerous  AmerliJ 

can  species  belonging  to  this  genus. 

Ceratopogon  sp. 
(PLI7.  flga  4  to  8) 

The  lan-ae  of  this  speiaes  were  found  under  oak  bark, 
are  five  or  six  mm.  long,  bristlv.  rylindriral.  tapering  slightlyl 
from  the  thorax  to  the  candal  end;  color  whitish.  Head  dai*'" 
brown,  eye  spots  and  mouth  parts  blackish ;  each  of  the  thoracic 
feet  armed  with  a  circlet  of  about  eight  simple,  blackish  claws 
(flg.7),  anal  feet  each  with  nine  or  ten  bilobed  blackish  claws 
(fjg.8).  The  mandible  is  as  shown  in  flg.  B.  The  rhaetotaxy  of 
the  head  and  body  is  sliown  in  figs.  4  and  5,  Each  segment  of 
the  abdomen  has  upon  each  side  a  long,  honej-  .vellow  curved 
bristle  with  slightly  enlarged  end.  two  slightly  curved  black,  bar- 
bellate  bristles,  two  slightly  curved  long  black  setae,  and  upon  the 
dorsum  a  pair  of  honey  yellow  8pear-eha[>ed  setae.  The  tiioraric 
segments  are  similarly  armed,  except  that  the  first  has  two  slender 
yellow  setae  instead  of  the  spear-shaped  pair. 

The  pupa  is  2.5  to  3  mm.  in  length,  yellowish,  head  darker  (flg. 
91,  The  thorax  with  a  trtnniriilnr  shield-like  dorsum,  with  a  pair 
of  yellow  barbellate  bhint  filaments  anteriorly,  laterally  and  pos- 
teriorly; and  a  short  pair  in  front  of  the  reddish  imaginal  eyes. 
The  respiratory  trumpets  (Sg.9()  are  small,  rather  inconspicaoos. 
with  the  apical  end  enlarged.  The  meaothorax  has  two  barbellate 
filaments;  the  first  four  abdominal  segments  each  with  eight  yel- 
low, pointed,  delicately  barlwllate  filaments  and  two  shorter  blunt 
ones.  The  remaining  segments,  which  are  concealed  in  the  cast 
larval  skin,  are  unarmed;  tlie  apical  end  is  provided  with  a  pair 
of  slender,  pointed  lobes. 

Only  one  specImCT  of  the  Imago  wtm  reared  and  1«  not  nfll- 

ciently  well  preserved  to  describe.  For  further  descrlptlonB  of 
larvae  and  pnpae  of  members  of  this  genoB  the  reader  Is  referred 
to  Mr  W.  H.  Long's  paper  (1902). 

SnbgeflQB  Porcipomyia  Megerle  in  litt 

Melgen  SyBt,  Beschr.    1-M.    1818 

LabldomylB    Stephens    Cntl.     Brit.  Ins.    1829 

The    manuBcrlpt    name    Forcipomyia    bipanctata 

Linn,  was  given  to  the  species  now  known  as   trichopterns 

Meig..  by  Megerle  and  later  Stephens  grouped  the  apecicH    bl- 

puDctata,      tricbopterus,      plctipennli      M^g^ 
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nemorosus  Meig.,  n  e  m  o  r  a  1  i  s  Meig.,  and  others  under 
the  name  of  Labidomyia  without  giving  a  description  of  the 
genus.  The  type  species  trichopterus  has  the  characters 
of  Ceratopogon  sens,  str.,  but  has  its  metatarsus  shorter, 
or  no  longer  than  the  following  joint,  and  the  venation  of  the 
type  shown  on  the  pl.l7,  fig.l4.  The  Abbe  J.  J.  Kieffer,  however, 
says  this  subgenus  cannot  stand  because  that  in  certain  species 
the  male  would  be  classed  as  F  o  r  c  i  p  o  m  y  i  a  and  the  female  as 
Ceratopogon. 

Oenus  4.  Cnlicoides  Latreille 

Gen.  Ins.  et  Crust    4:251.    1809.     (P1.18,  flg.S) 

Antennae  filiform,  14-jointed,  hairy ;  the  second  and  the  six  fol- 
lowing, cylindrical  ovate;  the  four  or  five  following  these  rather 
more  elongate,  subcylindrical,  the  last  one  largest,  ovate  cylindri- 
cal. The  i>robo8(is  markedly  longer  than  the  head,  conical.  The 
wings  deflected,  the  venation  resembles  that  figured  on  pi.  17,  fig. 
14.  The  type  is  C.  pulicaris  L.  (Ceratopogon  punc- 
tata Meigen).  Kieffer  (1002)  characterizes  the  genus  as  fol- 
lows: The  surface  of  the  wing  with  long  hairs,  at  least  that  of 
the  feniale;  the  tarsi  with  minute  pulvilli  not  half  as  long  as  the 
tarsal  daws,  the  latter  with  long  setae  at  the  bases.  A  number  of 
North  American  species  belong  to  this  genus. 

Oenus  5.  Oecacta  Poey 

Meniorias  Hist  Nat.  Cuba.     1 :236.     1851 

Judging  from  the  description  and  figures  given  by  Poey  this 
genus  is  very  closc^ly  reflated  to  either  Ceratopogon  or 
C  u  1  i  c  o  i  d  e  s.  The  only  important  distinction  given  in  the 
description  is  the  statement  that  there  are  fifteen  antennal  joints 
instead  of  foiirtcHMi.  From  the  figure  given  it  appears  that  the 
author  had  counhnl  the  bnsal  articulation  beneath  the  large  basal 
joint  as  one,  whirh  would  only  make  fourteen  joints  as  reckone<l 
for  Ceratopogon.  Tlie  wing  venation,  assumiL,4  Poey's 
drawing  to  be  strictly  correct,  does  not  differ  so  markedly  from  a 
typical  Ceratopogon  as  to  exclude*  it  from  that  genus.  The 
venation  rc^sembles  that  shown  on  plate  17,  figure  14,  excepting 
that  R..  do(»s  not  quite  reach  th(»  margin,  and  Ro  s(H?ms  to  be  want- 
ing. Rj  terminates  in  the  stigma.  Since  Professor  Townsend 
(1897),  who  has  seen  this  fiy,  did  not  question  the  validity  ^tl^aft. 
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gemm,  I  iball  for  the  pKsent  r^;ard  it  as  distinct    The  followinig 
is  an  abstract  of  Poey's  description ; 

Anteniial  Joints,  fifteen;  palpal  joints,  Ave;  ocdti.  tibial  epurs^ 
and  pal?illi  wsnting;  irilngs  hairy;  cells  few  in  nnmlier;  sexen 
similar.  The  antennae  of  the  male  appear  to  be  a  little  mot^ 
hairy  tiian  those  of  the  female.  '' 

Oeeaota  forais  Po^ 
ltaiMita%etc.    1:28a    Tsli  IXVn.    lERl  ^^^^ 

Lengtit  2  mm.  trom  the  head  to  tlie  euij  of  (In:  wing;  tborax 
bronze  colored,  spotted  with  fnscons;  nbdaiiH^n  fuscouB;  legs 
whitish,  the  articnlations  and  a  ring  njion  each  feiiiiir  and  tibia, 
foscoos;  front  and  antennae  rofons;  wio^  wliili^h,  ^itotted  witlij 
foscoos;  balteres  yellow.  The  wings  are  tirond,  covered  witiM 
minute  scales  and  with  a  conapicnons  fi-in}^  on  the  niai^in.         ' 

Townaend  (1897)  says;  "I)fy  pinDi>d  siiecimens  show  the 
winga  to  be  strongly  iridescent  in  certain  lij^hts,  the  dark  and 
white  spots  alik^  as  well  as  the  veins  iiinl  wbalo  wing  surface, 
especially  noticeable  being  rarioos  rich  »ihii<iei<  «f  bine  and  violet 
Poey  remarks  at  some  length  on  this  pfe-nliarilv.  When  tlip  wing 
is  held  np  to  the  light  and  looked  through  tlie  dark  spots  appear 
faint,  excepting  only  the  elongate  i-ectangnlnr  black  stigma;  this 
can  be  seen  with  the  naked  eye." 

Cuba  (Poey)  ;  Mexico  aud  Jamaica  (Townsend), 

Qenns  6.  Bezzig  Kieffer 
Bui.  Soc.  Ent.  Fr.    69.    1899 
Belongs  to  the  group    Ceratopogon.     Wings  bare,  tarsi 
withitut  eni]n>diiiiii.  radius  ^branched    (i.  e.  without  the  crOss- 
vcrnlikcILl.     (ri.l7.  (ig.in).    T.vpe  C.  o  r  n  a  t  a   Meigen.    Sev- 
eral American  s|ipcies  belonji  to  this  f^nns. 

Be^zia  setulosa  Loew 
18C1    Ceratopogon  Loew,  Eterl.  Ent  Zolt.    312 
(ri,is.  n^s.  4.  r..  g,  a,  lo,  ii) 
The  larvae  were  fonml  in  lhi>  Ueiuvick  nwjmiiiib,  Ithaca,  N.Y., 
.Inly  KMli.     Tbev  nre  wliife  without  brown  markings  and  about 
7  itnn.  loiifi.     The  bead  is  Ijvowii.  ca.Ii  rye  lonsJsrs  of  two  nearly 
conlijruouK  s]iols.     On  Ibe  d'.i'.sal  siiiTaic  of  tlie  bead  are  several 
pair  of  siiinll  se(ae.     Tlie  hiiii-uni  is  rounded,  witli  two  pairs  of 
siJia]}  ajiiciil  jiapillae.  one  pair  apjiarently  jiiiiiled.  and  one  or  two 
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pairs  with  setae.  Mandibles  curved,  slender  at  the  apex,  stout 
basailly  (fig.4).  The  hypopharynx  lies  rather  far  back  from  the 
mouth  opening,  about  on  a  line  with  the  eye  spots.  It  is  curved, 
like  the  jawbone  of  a  mammal,  the  dorsiU  surface  of  the  middle 
section  being  fringed.  In  fig.  5  this  fringe  is  flattened  down.  The 
labium  is  rounded,  and  has  a  single  cephalad  projecting  tooth  on 
its  inner  surface.  Upon  the  outer  surface  are  two  setae  on  each 
side  (fig.6).  The  body  is  wholly  devoid  of  setae  excepting  at 
the  caudal  end.  At  the  caudal  end  there  are  eight  long  setae 
arranged  in  four  groups  of  two  each  (pl.17,  fig.3).  Besides  these 
there  are  four  very  small  and  delicate  ones.  The  blood  gills 
(retracted  in  most  specimens)  are  white,  short,  slender,  and 
lanceolate  in  outline. 

The  pupa  is  dark  brown  in  color,  with  the  abdomen  slightly 
paler.  Length  3.5  to  4  mm.  The  respiratory  trumpet  is  slightly 
enlarged  at  the  apical  end  (pl.18,  fig.9),  about  five  times  as  long 
as  wide.  Upon  the  dorsal  surface  is  a  group  of  about  ten  small 
setae.  Upon  the  dorsal  surface  of  the  first  abdominal  segment 
there  is  a  group  of  five  or  six  very  small  setae  on  each  side.  The 
following  segments,  exce})ting  the  last  two,  have  from  6  to  10 
setae  on  the  dorsal  surface,  arranged  as  shown  in  fig.  10.  Upon 
the  ventral  surface  each  segment  has  from  8  to  10  very  small  setae, 
each  placed  on  the  apex  of  a  prominent  tubercle  (fig.ll) .  The  anal 
fin  consists  of  two  pointed  lobes  with  blackened  tips. 

To  Loew's  description  of  the  imago  (loc.  cit.)  may  be  added  that 
the  fore  and  middle  tibiae  sometimes  have  one  or  two  stout  black 
setae  besides  the  fine  hair-like  setae;  Jind  in  the  female  each  claw 
has  a  ver}'  small  tooth  on  the  inner  side.  The  male  genitalia  as 
shown  on  pi.  32,  fig.  1. 

Bezzia  sp. 

(Pl.17,  figs.  10  to  12) 

The  larvae  were  taken  from  the  stomach  of  a  brook  trout  at 
Saranac  Inn,  N.  Y.  They  do  not  ap|)ear  to  differ  much  from  the 
larvae  of  B.  setulosa,  exce}^ting  that  the  labium  possesses 
three  teeth  on  the  inner  surface  instead  of  one  (fig.lO).  The  pupa 
(fig.ll)  may  ]K>ssibly  belong  to  this  species,  for  it  is  the  only 
spei'ies  whirh  was  found  in  that  vicinity  at  that  time,  but  of  it 
many  SjiorinnMis  were  found.  The  respiratory  trumpet  is  as  shown 
in  fig.  12.  Kacli  alKlominal  s<»gn»ent  has  upon  its  ventral  surface 
wneral  (»lono:a<(»  brown  spots.  The  setae  ai'e  short,  and  the  basal 
tubercles  smaller  and  fewer  than  inB.  setulosa.  The  lobes 
of  the  anal  lin  are  (»Ionga<e  and  pointed  (fig.ll). 
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Adnlti  bnd  fMm  the  {HipMi  deacrflied  atxm  voe  pwegfwl  !■ 
•ktdio],  and  hence  the  color  characten  are  somenliat  doubtful. 

Amale.  Browniih,  abdomen  pak^  lag^  browu  aud  white,  claws 
Btmple,  no  pqlvllU  nor  empodlnm;  foorth  tarsal  joiDt  ODe-half  a»' 
long  a»  tbe  flfQ^  posterior  tarsi  dliate  vith  hair-like  Betae,  lost 
Joint  vlth  on^  a  tew  hairs ;  wings  bare,  witbout  the  crossrein-likct 
I^j.lmgth  BZ  mm.  Head  and  month  paita  brownish;  anteonaer 
bron  irith  lAlte  indsnrea;  basal  joint  browo.  Thoi-ax  ttrowi 
(perhaps  dneieons  In  dried  specimens)  vitli  indications  uf  doraoS 
stripes.  Abdomen  bcoirn  dOTSaUj  and  white  vcntrally.  Coxaer 
blown,  fbre  and  middle  legs  white,  with  brown  kncoa  and  artica* 
lations,  hind  k^  brown,  basal  }  of  l}ie  femora,  basal  i  of  the. 
tibiae^  and  of  metatarsi  whitish.  In  some  specijuen)^  tbe  fore  and' 
middle  fteiora  and  tlUae  have  a  brown  ring  near  or  )M?.voD(i  tha 
middle,  and  the  posterim  ftanora  are  wholly  brown,  ^uieti 
Out  posterior  tibiae  also  have  a  whitish  ring  near  the  tip  and 
hind  tarsi  whitish.  Halteres  white  with  tbe  tip  of  the  knob  soi 

Osnni  7.  Sraohjp'V**'  Sjeifer 
BnL  Boe.  But  n.  Ofc  1809 
BtiongB  to  the  gronp  Qeratopogon  distinguisbed  b] 
hsTlng  the  winp  bare^  in  haying  media  coalesced  with  B. 
branches  of  the  radiaa  coalescent,  pnlvilU  absent.  (PI. 17.  flg-13} 
Type  CeratopogoD  vitioaus  Winn.  No  North  American 
apeciee  have  thus  far  been  described. 

XTIOOBYTTA  Kleffer 

Geniu  Xylocrrpta    Kleffer.    BuL  Soc;  Bnt  Fr.    49.    18&S 
From  the  other  genera  of  tbe  group  Ceratopogon  it  is 
distinguished    in    having   the    wings    hare,   the    media   siinple, 
and  the  tarsal  claws  with  teeth.    Type  species    Ceratopo- 
gon fasciata  Meigen. 

Xylocrypta  Kleffer  is  made  a  synonym  of  Palpomyia 
Kieffer  by  its  author  (1902).  The  name  may  be  retained  for  a 
group,  including  species,  having  a  wing  of  the  type  shown  on 
pl.17,  fig.l6,  and  having  femora  either  with  spines  (genus 
Palpomyia)  or  without  (genus  Cera  t  o  I  oph  u  s). 
Qenus  8.  Ceratolophus  Kieffer 
Belongs  to  the  group  Ceratopogon.  Wings  bare;  media 
siiii|ile,  R,  and  R,  lOnnttted  by  the  crossvein-like  R.  (resembling 
P  a  I  p  o  m  y  i  a    pl.17,  fig.lG) ;  femora  unarmed. 
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This  name  waa  first  given  by  its  author  (Kieflfer  18996)  to 
a  genus  characterized  thus:  The  wings  are  bare,  the  media 
simple,  the  tarsal  claws  without  teeth.  Type  of  the  genus  is 
Oeratopogon  femoratus  Fabr.  This  species  has  now 
been  made  the  type  of  the  subgenus  Serromyia  (q.  v.).  In 
a  later  paper  Kieffer  (1902)  made  Ceratolophus  a  sub- 
genus of  Palpomyia.  But  since,  according  to  Skuse  (1889), 
Palpomyia  has  the  femora  armed,  Oeratolophus 
better  be  retained  as  a  distinct  genus.     Several  American  species. 

Ceratolophus  sp. 

The  egg-laying  of  this  species  was  observed  by  Professor 
Needham,  Dr.  A.  D.  MacGillivray  and  the  writer  in  July.  The 
little  fliee  hover  in  considerable  numbers  near  the  rocks  over 
which  the  spray  of  Fall  creek  dashes.  Selecting  a  suitable  spot 
upon  the  rock,  above  the  surface  of  the  water,  but  splashed  by 
the  spray,  the  female  begins  egg-laying.  The  eggs  are  laid 
rapidly,  about  two  per  second,  until  several  hundred  eggs  have 
been  set  up  on  end^  side  by  side  in  a  little  clump  of  about  5  mm. 
in  diameter.  Upon  a  single  suitable  rock  many  clumps  may  be 
found.  The  eggs  when  first  deposited  are  white,  but  they  soon 
become  black.  Another  species  not  determined  lays  a  similar 
clump  of  eggs  on  the  surface  of  the  pond  lily  leaves.  The  larvae 
which  emerge  I  was  unable  to  distinguish  from  newly  hatched 
larvae  of  other  species. 

Imago.  Black,  legs  paler,  length  2  mm.  Head  subshining  black; 
mouth  parts  and  antennae  fuscous,  the  basal  joint  of  the 
latter  black.  Thorax  wholly  shining  bhiok,  when  viewed  obliquely 
a  little  pruinose.  Abdomen  dull  blaik,  the  first  and  last  joints 
brownish.  Femora  yellow,  the  hind  pair  brown  on  the  apical 
half;  the  fore  tibiae  yellow,  the  middle  pair  pale  brown,  the  hind 
ones  dark  brown.  All  tarsi  brown.  All  legs  with  few  hairs  and 
no  prominent  setae.  Wings  hyaline,  bare.  Halteres  black.  The 
crossvein-like  R..  is  situated  near  base  of  the  radial  cell.  Ithaca, 
N.Y. 

Genus  9.  Palpomyia  Megerle  in  litt. 

Melgen,  Sjst  Beschr.    1:65.    1818.    Stephens,  Catalogue  Brit  Dipt 

28a    1829 

On  page  238  of  his  Catalogue  of  British  Insects  (1829)  Stephens 
affixes  this  name  to  all  species  of  Meigen's  group  B  of   Cera- 


IM  mnr  tobe  btati  uvsmvu 

topogOD.  Hie  name  vu  first  piitUflhed  by  IbiigeD  as  a  aum- 
icript  name  of  Meg^ l^a,  for  a  species  belongiiig  to  lite  tbvn- 
mentioned  group,  a  groap  characterised  as  tiaviitg  tiie  flemr  sor- 
&ce  of  the  fore  femora  ii^oBe, 

Accordiii^7,  and  aa  Sknae  (1886)  has  alreadf  stated,  Pal- 
pomyia  maj' be  defined  tboB :  Belongs  to  the  groop  Oerato- 
pogon;  Tings  tiere,  TiOi  flre  radial  celb,  B,  ^^nsent;  aedla 
idmple;  SMne  w  all  the  femora  spinose  beneath;  patrilH  and  em- 
podiam  wanting. 

Kietfer  (1902)  in  bis  definition  toe  the  genua  iiieludea  also  ihoae 
apeciea  wttoae  femora  are  without  setae;  bnt  It  seems  to  me  that 
Bknse's  interpretation  of  the  gmns  hu  the  claim  of  priority, 
thoa  leaving  Oeratolophos  as  a  distinct  genus  and  using 
.the  name  Palpomyia  for  tlKwe  species  haviug  setose  femora^ 

Sobgenat  1.  Alaiion  nrndani 

Dipt  Prodronvs.   2:14.    UB7.    ^Aposon,  ProdroBSS. 
l:im    use.    Ptmo) 

In  the  analytical  table  Apogon  is  briefly  described  •■  fitf- 
lows:  Femora,  at  leaat  the  anterior  pair,  qiinoae  beaeadi; 
antennae  of  the  male  verticillate  with  Aoet  tain  as  la  the 
female.  Bpee. tj^. ;  Oeratopogon  hortulanus  Meigen. 
On  page  14,  Prodr,  II.  '57,  Bondani  changes  the  name  Apogon 
to  Alaeion  on  account  of  preoccupation. 

C.  hortulanus  is  made  a  s;n<m;m  of  C.  f  1  a  v  i  p  e  a  by 
later  authors.  These  authors  say  nothing  of  the  short-haired 
antennae  of  the  male,  and  it  appears  that  there  is  perhaps  some 
error  here  on  Rondani's  part.  The  type  epecies  C.  flavipes 
is  placed  among  the  Serromyia  by  Bezzi.  This  seems  un- 
warranted since  the  hind  femora  are  not  thickened.  In  the  table 
given  by  Kiefler  {IW2)  it  would  fall  in  the  division  with  Pal- 
pom  y  i  a. 

The  name  Tiii;:lit  stiind  as  a  sulij^cneric  iiunie  as  one  of  the 
divisions  of  l*a  I  [>o  ni  y  i  a.  It  may  tlicn  be  detinedas  follows: 
Wings  bai-e,  It^  iircsciit,  crossvein-like;  media  simple;  some  or  all 
the  femora  spinnso  licneatli,  not  thickened;  the  soles  (plantae)  of 
the  feet  liairy,  not  siiinose;  in  this  last  cliaracter  distinguished 
from  S  |i  li  aero  my  a  s.     Several  Ameriian  species. 
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Snbgenns  2.  Spliaeromyas  Stephens 

Catalogue  Brit  Dipt.    236.    1829;  Curtis  Brit  Ins.    6:285. 

(P1.17,  flg.l6;  pl.l8.  flgfi.  13,  14) 

In  the  figure  given  bj  Curtis  the  tarsal  claws  reeemble  Win- 
nertz's  (lSr)2)  pl.I,  lig.loa,  and  the  wing  pi. VII I,  flg.63. 

Wing  bare,  ^\e  radial  cells,  Ro  present,  crossvein-like ;  media 
simple;  some  or  all  the  femora  spinose  beneath;  terminal  joint 
of  the  tarsi  armed  with  a  double  row  of  spiny  bristles,  each  claw 
(at  least  in  the  female)  with  a  tooth  on  the  inner  side.  Belongs 
to  group  C  e  r  a  t  o  p  o  g  o  n .  Type  of  the  genus  C .  fascia- 
t  u  s  Meigen  (^-=  albo  margin  at  us  *Steph) .  Several  Ameri- 
can s})ecies. 

Sphaeromyas  argentatus  Loew 
1801    Ceratopogon  l/oow.    Berl.  Ent  Zeit    310 

The  egg-laying  of  this  species  was  first  observed  by  Professor 
Xi^dham,  by  whom  my  attention  was  called  to  it.  During  the 
latter  days  of  June  and  the  first  of  July  about  sundown  the 
female  fly  hovers  about  three  or  four  inches  above  the  water's 
surface  close*  to  the  shore  in  a  place  sheltered  by  the  shrubs  and 
weeds.  With  the  head  pointing  toward  the  shore  and  the  body 
swaging  rhythmically  laterally  to  and  fro,  the  egg-laying  begins. 
The  oji^a^  ar(*  enclosed  in  a  gelatinous  ribbon,  placed  at  right 
angles  to  llie  long  axis.  A  short  section  of  this  ribbon  with  the 
eggs  side  by  side  is  shown  on  i)l.«U,  fig.9.  The  ribbon  when  de- 
jjosited  is  about  1.5  inches  in  length,  flat,  and  appeal's  wrinkled 
like  a  paraflin  ril^bon.  The  lateral  swaying  of  the  body  at  the  be- 
ginning of  tiu*  egg-laying  is  of  al>out  one  inch  amplitude,  but  as  the 
riblK>n  of  eggs  incivases,  the  ami)litude  decreases  until  just  before 
deposition  it  is  l(^s  tlian  1  inch.  When  the  egg  string  is  about  i 
inrh  long  Uh"  lly  s<m*z<^  it  with  her  hind  and  middle  legs,  the  hind 
legs  guiding,  tlic  middle  legs  paying  out  the  string  as  its  length 
inciviises.  Tlie  fore  legs  are  folded  up  under  the  body.  This 
egg-la}ing  process  occupies  from  three  to  five  minutes;  when 
completed  the  fly  suddenly  darts  down  to  the  water's  surface, 
defiosits  lu'r  eggs  and  flio«  away. 

The  eggs  wlien  first  laid  are  whitish,  but  later,  as  develop- 
ment progivss(»s.  ihoy  Immoiiu*  brown.  Each  egg  is  about  0.4  mm. 
in  length  by  .07  in  width;  somewhat  pointed  at  one  end  and 
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flattened  at  the  otiier,  the  latter  with  a  minute  rectangular  J 
bolster  with  knobbed  corners.  I 

The  larvae  emerge  in  the  conree  of  four  or  five  days;  a  Blender^.J 
white,  snake-like  creature,  differing  in  no  wise  from  the  fall  I 
grown  Oeratopogon  larva  excepting  that  it  has  a  relaol 
tivelj  larger  head;  the  posterior  end  has  the  ueoal  setae.  Nonel 
were  reared  to  maturity,  hence  no  dissections  could  be  made  offl 
the  head,  nor  were  any  pnpae  obtained.  The  imago  has  been  j 
fully  described  by  Loew  (1861).  J 

Sabg:enn>  3.  Serromyia  Megerle  in  lift,  ■ 

Meigea  Syst  BescLr.  1  :m.  1818;  PrlonomyU  Stepbeos.  Caf  1  Brit  I 
Ins.  237.  1S29;  Ceratopo^on  pt.  C.  Meigen,  Stephens,  loc  clt.  I 
The  name  Serromyia  was  first  published  by  Meigen  as  ft  I 
manuscript  name  of  M^erle'a  for  C&ratopogon  femor a*! 
t  u  8  Faibr,  Later,  in  1S29,  Stephens  places  into  the  P  r  i  o  n  o  m'"* 
y i a  all  of  Meigen'B  Oeratopogon  group  C,  the  memberK m 
of  which  hare  the  hind  femora  thickened,  and  spinoae  I>eneath.  I 
According  to  both  Skuse  (1889)  and  Kieffer  (1002),  the  genos  I 
may  be  defined  as  follows:  Wings  hare,  the  crosavein  like  Bj  I 
present;  hind  femora  thickened,  and  spfnose  beneath.  Belongs 
to  the  group  Oeratopogon.   Several  Korth  American  species. 

Sabg;enaB  4.  Heteromyu  8ay 

Amer.  Bnt.  2:7S.    1S2S.;  and  Compl.  Wr.    1.     {=Pacb7leptQB  Walker. 

Ins.  SauQd»s  Dipt    426.    186&) 

Heteromyta  may  be  considered  as  a  Bobgenus  of  Fal- 
p  o  m  y  i  a  and  defined  thus :  Wings  bare,  the  rein  B,  present, 
crossvein-Iike  (resembling  pI.17,  flg-16) ;  media  simple;  femora 
spinose  beneath,  fore  femora  thickened  {pl.37,  figs.  8  and  9) .  Say's 
description  is  as  follows: 

Artificial  character.  Antennae  porrect,  filiform,  14-iointed,  five 
terminal  joints  elongated;  palpi  exaerted.  four-jointed;  Imsal  joint 
shortest,  a  little  contracted  in  the  middle;  ocelli  none;  eyes  reni- 
form;  posterior  feet  much  elongated,  slender,  and  with  a  single 
nail  at  the  tip;  anterior  pair  with  somewhat  elongated  coxae,  and 
much  dilated  femora,  armed  with  a  series  of  short  spines  on  the 
anterior  edge,  on  which  the  arcuated  tibia  closes. 

Natural  character.  Body  moderately  slender ;  head  small, 
rounded,  flattened  before;  antennae  in  the  middle  of  the  face;  first 
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joint  large,  but  not  long ;  the  eight  following  joints  snboval ;  the 
five  terminal  joints  long,  not  dilated,  cylindric,  each  being  twice 
the  length  of  the  preceding  ones;  eyes  reniform,  large,  wider  be- 
neath, and  approaching  above;  stemmata  none;  palpi  arcuated, 
four-jointed,  first  joint  shortest,  last  joint  longest;  proboscis 
shorter  than  the  head;  thorax  subglobular,  convex  above  and  pro- 
jecting a  little  forward  acutely  before;  beneath  convex;  scutel 
transverse;  wings  moderate,  somewhat  lanceolate;  poisers  naked; 
feet  unequal;  anterior  pair  with  the  coxae  somewhat  elongated; 
thighs  dilated,  and  with  a  series  of  spines  on  the  lower  side; 
tibiae  arcuated,  accurately  closing  on  the  inferior  surface  of  the 
thigh ;  tarsi  moderate ;  intermediate  pair  slender,  longer  than  the 
anteriors;  third  pair  longest,  slender,  the  tarsi  elongated,  termi- 
nated by  a  single  long  and  slender  nail. 

In  specimens  of  Heteromyia  fasciata  Say,  I  find  the 
wing  has  the  crossvein-like  Rg  though  very  delicate  and  indistinct. 

Walker's  description  of  Pachyleptus  agrees  exactly  with 
that  of  Say.  Arribalzaga  (1893)  redescribes  the  genus  at  length 
for  a  specimen  in  his  possession.  Heteromyia  fasciata 
Say,  differs  from  Arribalzaga's  description  of  Pachyleptus 
in  the  following  particulars:  Face  convex  and  not  keeled;  the 
apical  joint  of  the  palpus  is  longer  than  the  second  and  third, 
which  are  subequal;  and  the  hind  tarsi  which  are  much  elongated 
have  only  the  first  and  second  joints  subequal,  the  others  being 
shorter.  As  these  differentiating  characters  are  of  si)ecific  rather 
than  generic  importance,  I  think  Pachyleptus  should  be 
considered  a  synonym  of  Heteromyia. 

In  one  particular  only  may  there  be  a  chance  that  the  two 
genera  are  distinct.  In  Walker's  description  nothing  is  said  of 
the  wing  venation  excepting  the  statement  that  the  veins  are  like 
those  of  Ceratopogon  in  structure ;  but  Arribalzaga  states 
that  Ro  is  wanting.  This  condition  agrees  with  the  figure  given 
by  Say  (pl.37,  fig.S).  In  tlie  type  species,  however  (H.  fas- 
ciata), this  vein  is  present,  at  least  in  all  the  specimens  that 
I  have  seen,  although  it  is  quite  delicate  and  indistinct.  Should 
it  be  found  that  certain  species  do  have  this  vein  and  others  do 
not,  the  former  may  be  called  Heteromyia  and  the  latter 
P  a  c  h  y  1  0  p  t  u  s    Arribalzaga    (^-^  V  a  c  h  y  1  e  p  t  u  s    Walker?) 

There  are  several  North  American  species. 
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Wnlk<;r'8  (1856)  description  U  as  follows:  ^^^^^H 

Pachyleptue.  Npai-ly  alliwl  fo  Oe  rii  tojiogon.  Bo^H 
Hlnndcr;  Iicad  small,  uPHi'Iy  roDiitl;  palpi  moiJerately  long;  ailtenfl 
nac  iiintilatiMl;  tiionix  conifx;  iibdoitipn  ntMirl.v  I'.vlinilrirnl,  HOm^fl 
whiit  <-onli-arted  fowai-dn  the  basf,  miii-h  more  elendtr  tlian  th^H 
thorax,  and  almost  twice  its  U-nstli;  )>ostei'ior  k-gs  rallier  lon|J 
and  Blender;  femora  sobclavate:  fore  Ipgs  raptorioiw;  femora  thickyfl 
tibiae  slightly  curved,  cJiKneh'  apiiiicd  to  the  femora;  wings  na^fl 
row;  veins  liko  thoi*e  of  Ceralojio^on   in  structure.  H 

Ceratopogon  sp.  sene.  lat.  H 

(F1.18.  fiea.  1-3)  I 

The  Inrvne  were  fouud  in  Eddy  [lond,  Tthaca  N,  Y.,  in  AprilJ 
They  aro  white  with  brown  iimTkingH;   length  S-9   mm.     Hesol 
brown;  eafh  eye  lonsis'tH  of  two  n*«r]y  contagious  spots;  anten-l 
nae  t^o-jointed  and  verv'  short;  m^tae  on  the  head  as  shown  tB;l 
figure  S.    The  labnini  (fig.l)   is  roundc-d,  with  a  pair  of  jointeS'J 
and  a  pair  of  simple  piipilliio.    The  uinndible  ia  shown  in  f1gJtm,:fl 
the  nmxilla  in  fiK.2«ij',  the  latter  hiis  a  prominent  two-jointeSU 
palpns,  labium   (i\s.2l)   rounded,  with  threo  cepllAl|^imlHdia^| 
teeth  on  the  fliM>r  of  Ihe  mouth   cavity.    The  mH^^^^^^^H 
thorax  are  marked  with  hmwn.  the  first  with  4^^^^^^^^^l 
dorsal  snrface,  the  second  with  two  lateral  spots,  and  two  longi* 
tudinal  lines  which  rise  at  the  anterior  mai^n  and  extend  half 
the  length  of  the  segment,  the  third  with  two  nearly  contigaoos 
spots  on  each  side,  and  a  pair  of  spots  on  its  anterior  margin. 
Each   abdominal  segment  has  a  pair  of  eltmgate  spots  at  the 
anterior  margin,  a  dorso-lateral  and  a  ventro-lateral  stripe,  the 
latter  prolonged  anteriorly  and  joined  by  a  traDBrerse  fascia  at 
the  incisure;  a  fine  median  central  strijie  is  produced  ffwward 
from   the  transverse  fascia.     These  stripes  vary  in  length,   in 
some  specimens  forming  almost  continuous  longituiMnal  stripes 
along  the  abdomen.     Setae  of   caudal  end  are  about  eight  in 
niamber,   comparatively   smal),   and   arranged   not  in   pairs  bat 
singly.     Pupil  and   imago  not  ohfaiiie<l.     Of  this  species  speci- 
mens have  been  kept  living  in  ai|itai-ia  IVi'Tii  Oi-lober  to  April. 

Ceratopogon  sp.  sons.  lat. 
Pi-ofessor  A.  8. 1'ackanl  (1870)  published  an  account  of  a  larva 
iuid  imjja  which  lielongs  to  tin-  group  of  the  bare-winged 
Ceratopogon,  It  is  described  iis  Tan  y  j) n  s  sp.  to  which 
genus  it  certainly  does  not  l>elong,  Tlie  larva  and  pupa  were 
found  at  Pleai-  Lake,  T^sike  county,  Oaliforiiia.  The  description 
states  that  the  caudal  end  is  without  bristles  or  haire  of  any 
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kind.  It  is  said  that  the  pupa  has  no  respiratory  appendages, 
the  only  peculiarity  which  would  distinguish  it  from  other  known 
species  belonging  to  this  gi-oup. 

Oenus  Psychopliaena  Phillipi 

Verb.  z.  b.  Ges.  Wien.  628.  1865 
Pix>bo8<is  etiualling  the  head  in  length;  palpi  four-jointed, 
third  joint  thickened,  oboonate,  the  fourth  a  little  shorter, 
slender  and  cylindrical;  antennae  pilose,  14-jointed  (also  of  the 
male?)  the  first  joint  thickened,  the  following  seven  subglobose 
and  (in  the  female  at  l(»ast)  not  petiolate,  the  rest  elongate,  the 
apical  one  lanceolate;  the  i>osterior  margin  of  the  wing  with 
long  cilia;  legs  ])ilose,  not  spurred,  the  metatarsus  longer  than 
the  following  joints.  The  wing  venation  ivsembles  flg.l4,  pl.l7, 
but  the  media  separates  from  R^+j  a  little  distad  of  the  forking 
of  the  cubitus,  this  forking  being  almost  as  far  distad  as  the 
tip  of  the  radial  veins.  The  radial  cells  short.  Type  P.  p  i  c  t  i- 
p  e  u  n  i  s  Phillipi  (Chile).  This  genus  as  defined  does  not  diflfer 
from  C  e  r  a  t  o  p  o  g  o  n    or  ('  u  1  i  c  o i  d  e  s  . 

Oenus  Tetraphora  Phillipi 

Virh.  z.  b.  Ges.  Wien.  630.  18G5.  (P1.37,  flfe-lS) 
The  antennae  ecjual  in  length,  the  head  and  the  thorax  taken 
together,  alxjut  12  14  joints,  monilifonn,  vei-ticillate  with  long 
hairs,  the  basal  joints  siibglobos(%  the  intermediate  ones  nar- 
row(Ml  apically,  bulbous.  \\  iugs  hairy,  venation  as  in  fig.18. 
Ix^gs  long,  the  first  tarsal  joint  about  as  long  as  the  four  follow- 
ing. Type  T.  fusca.  l*hil.  ((Iiile).  From  the  figure  of  the 
wing  it  appears  that  this  genus  is  probably  a  synonym  of  either 
C  e  r  a  t  ()  !►  o  g  o  n   or  O  u  1  i  c  o  i  d  e  s . 

Genus  Didymorphleps  Weyenbergh 
Stettinoi-  Knt.  Zeit.  44:108.  1883.  (P1.3r>,  fig.25.  after  Weyenbergh) 
The  wiiijr  venation  and  other  characters  as  figurtnl  and 
described  bv  Wevt^nbergh  is  ess<»ntiallv  that  of  a  (.NM'ato- 
p  o  g  o  n  or  ( '  u  1  i  c  o  i  d  e  s,  but  according  to  this  author  is  said 
to  present  some  differentiating  characters.  The  cilia  of  i\w  an- 
terior winjr  margin  are  coarse^  and  bristle-like  and  of  e<|ual 
length;  those  of  the  posterior  margin  ai*e  more  delicate  and  of 


us  mtw  roKK  stais  musium 

QnequI  fength.  a!lte  entire  wing  ia  so  fhickly  coiwed  witk 
mieroaoopic  luUre  that  it  appeara  nearly  opaque.  13iefe  are 
aeverai  pecaliariUea  in  the  Tenati<m  te  wliich  the  aatihor  calla  at* 
tentlon.  The  B^f^  doea  not  reach  the  margin;  paralM  to  Md 
aiiove  It  ia  a  vein  (periiapa  a  fold)  iHiidi  entera  tibe  maigiii; 
IQ16  latter  y^  ia  not  oonneetMk  with  any  rein  at  ita  baw;  Abore 
thia  ia  a  fMoed  rein  (fMd)  which  haa  no  oonnection  at  ita  baaa. 
Ihia  ia  ahaent  in  tlie  female.  Thia  fori^ed  rein  at  fold  ia  of  eem- 
mon oecnnenee in man^  Oeratopogon  winga.  Uponeach 
aide  of  tibe  cdMtoa  tliere  ia  a  ?ein  (proliably  a  fold)  ranning 
parallel  to  it  Theae  f olda  are  abaent  in  the  f emalev  The 
halterai  ha^e  prvMninent  knoba.  According  to  the  text  (bnt  not 
the  flgote)  the  Teln  wliich  entera  the  anterior  wing  margin  be- 
fore tbB  mid-length  of  tiie  wing  haa  a  point  of  ecmtaet  "wfOi  the 
bend  of  the  one  which  ^Dtera  the  anterior  mar|^  a  little  diatad 
<rfthendddle.  The  lege  and  antennae  are  like  thoae  of  Oera- 
topogon. In  regard  to  the  male  antennae  the  anther  aaya: 
**  Daa  2te  Oiled  dieae  FOhler  hat  der  langen  Haarbnach  welder 
Oeratopdgon  kennarirtinety  abar  an  der  flpitie  hrt  ea  ao  sor  aagtn 
gaffelig  frisert  and  seine  Inneneeite  nicht  so  glatt  wie  die  Ana- 
senseite,  well  erstere  kleine  borstige  Haare  zeigt  wekhe  ein  wenig 
vorragen.'' 

Each  joint  of  the  antennae  of  the  female  possesses  four  long 
hairs^  each  hair  about  as  long  as  the  antenna. 

Type  of  the  genus  D.  hortorum  Weyenbergh,  1.  c. 

It  does  not  appear  that  the  venation  differs  materially  from 
some  species  of  Oeratopogon.  Compare  the  wing  of 
O.  rostratus  Winn.,  pl.IV,  fig.23,  Winnertz  (1852).  The 
other  characters  given  certainly  do  not  distinguish  it,  and  there- 
fore this  genus  must  be  considered  as  a  synonym  of  either 
Ceratoipogon   or  Culicoides. 

Genus  10.  Belgica  Jacobs 

Ann.  de  Soc.  Bel^que.     106.     1900 
The  head  somewhat  rounded,  longer  than  high,  a  little  wider 
than  the  thorax.     Face  flat,  the  eyes  not  emarginate,  placed  at 
half  tlie  hight  of  the  face,  "  eyes  not  smooth."     Antennae  in- 
serted opposite  the  eyes,  a  little  lower  than    their   transverse 
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diameter,  with  five  distinct  and  separated  joints;  the  first  joint 
short,  cylindrical,  cut  obliquely  from  without  to  within,  the 
last  joint  ae  long  as  the  third  and  fourth  together,  with  trun- 
cated  base  and  rounded  tip.  The  antennal  joints  are  provided 
with  hairs,  the  last  with  longer  and  stouter  ones.  The  fifth  joint 
in  certain  specimens  appears  to  have  a  suggestion  of  a  division 
simulating  a  sixth  joint.  The  epistome  is  prolonged,  triangular, 
and  truncate.  The  palpi  not  more  slender  than  the  antennae, 
have  four  joints,  the  last  joint  being  one-half  as  long  a»  the  one 
preceding.  The  thorax  is  pi*oduoed  over  the  head,  the  humeri 
are  prominent,  the  center  of  the  thorax  is  arched,  and  widens 
out  to  the  abdomen.  The  scutellum  is  triangular  with  truncated 
apex.  Legs. — Anterior  coxae  are  prominent,  first  pair  is  some- 
what separated  from  the  following  pair,  the  femora  are  com- 
pressed and  widened;  the  tarsal  claws  with  a  little  subapical 
tooth  and  two  pulvilli.  The  wings  are  stumpy,  in  the  form  of  a 
flattened  racket,  more  or  less  developed  according  to  the  speci- 
men. Hal  teres  are  wanting.  The  abdomen  is  8-segmented;  in 
the  male  it  terminates  ventrally  with  a  large  plate  carrying  two 
lamellae  covering  the  genitalia;  with  the  female  these  organs  are 
hidden  in  the  abdomen.  Translation  from  the  original.  The 
genus  was  erected  for  two  Patagonian  species,  B.  antarctica 
and   B.    magellanica. 

Genus  11.  Eretmoptera  Kellogg 

Biol.  Bui.    1:82.     (P1.85,  figs.  15  to  24) 

Under  this  name  Professor  Kellogg  published  a  description 
of  a  maritime  fly  which  bears  such  a  resemblance  to  the  genus 
Psamathiomyia  l>eby  that  1  at  first  considered  them 
synonymous.  There  appear  to  be,  however,  several  characters 
which  may  be  of  suflficient  importance  to  separate  them  generi- 
cally.  In  Eretmoptera  the  maxillary  palpi  are  four-seg- 
mented, while  in  Psamathiomyia  they  are  two-jointed; 
the  female  of  the  former  has  four-jointed  antennae,  while  both 
sexes  of  the  latter  have  six-jointed  antennae.  The  remaining 
distinctive  characters  seem  to  be  of  specific  rather  than  of 
generic  value.  The  flies  were  collected  December  27,  1898,  by 
Mr  J.  C.  Brown  at  Point  Lobos,  a  rocky  point  on  the  Pacific 
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coast  near  Monterey,  California.  The  flies,  of  which  there  were 
Diaitf,  were  resting  or  running  on  the  surface  of  the  ocean  water 
of  the  tide  pools,  and  had  a  tendency  to  gather  in  large  numbers 
in  "patches"  and  "in  ball  like  niasaes  "  on  the  surface  of  the 
water.  None  were  seen  below  the  surface,  nor  were  any  seen 
flying.  They  moved  Jibout  on  tlie  Burfaee  of  the  water  very 
rapidly.  The  followiug  is  a  description  glvi-n  by  Professor  Kel- 
logg, of  the  Bpecies: 

Eretmoptera  browni  Kellogg 

Blot.  But.    82.     1W0  I 

Xftle  (fig.21).  Length  2  umi.  Head  slightly  broader  than  the< 
thorax,  eyes  widely  separated,  very  »iuall,  very  convex,  hairy^' 
and  with  rather  large  facets;  ocelli  absent;  aQtennae  tfig.22) 
short,  length  3  mm.;  aix-Begmented,  the  basal  segments  wide  and 
globose,  the  sixth  segment  longest,  the  second  next,  the  third  and 
fifth  about  equal,  the  fourth  shortest,  with  a  few  short  strong' 
hairs  on  each  segment;  and  the  surface  everj^here  witli  a  fioB 
stiff  pubescence.  The  mouth  {mrts  arc  of  simple  Nemato- 
ceroua  type,  short,  and  with  distinct  labrum-epipharynx, 
maxillae,  hypopharynx,  and  labium;  mandibles  absent;  labram- 
epiphar^Tix  (flg.l9)  short,  broadly  IHnngiilar,  with  obtusely 
rounded  tip.  Maxillae  with  short,  wwik,  tapering,  |ioiuted  lobe, 
and  4-Begmented  palpi,  'A  mm.  long;  the  paliji  with  the  Inst  two 
segments  longest  and  eipial.  and  all  the  seguieuts  provided  like 
the  antennae  with  a  few  short  stray  hairs  and  a  fine  stiff  pubes- 
cence (fig.16) ;  hvpopharynx  (fig.18)  elongate,  triangular,  as  long 
88  the  labroin-epiphjtrynx,  but  narrower  and  more  acute;  labium 
(fig.17)  short,  lip-like,  with  free  paraglossae,  without  pseudo- 
tracheae.  The  face  is  whitish  with  a  median  longitudinal  dark 
line,  and  the  antenoary  fossae  «*ith  dark  margioM;  the  basal 
segment  of  the  antenna  is  rather  dark,  tlie  other  segments  pale. 
Thorax  without  bristles,  dark  above,  pale  beneath.  Legs  long 
and  slender,  whitish  with  hlaekish  joints;  middle  and  hind  legs 
longest  and  equal,  front  le^  only  a  little  shorter:  average  meas- 
urement of  middle  leg,  femur  1  mm.,  tiliia  1  mm.,  tarsus  1  nua,; 
tarsus  ij-scgniented,  scfjment  one  as  long  as  segment  two,  three 
and  four  together;  segment  five  slifrhtly  longer  that  segment  foop; 
tibiae  of  all  leps  with  a  wingle  a|ii<'al  s]mr;  tarsal  claws  strongly 
curved,  thickened  at  base,  witii  three  delicate  spines  on  basal  half; 
no  pulvilli;  empodium  (fi^.l.leniii.)  rather  loTig.  ciir\-ing,  filiform, 
and  plumose  or  pectinate  for  its?  wiiole  length.  Wings  narrow, 
strap-like,  extending  only  to  fourth  abdominal  segment,  lengtjh 
.73  mm.,  and  wholly  wittiotit  veins;  whitish,  somewhat  wrinkled. 
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and  finely  spinulose  (flg.21).  These  strange  veinless  wings  are 
not  especially  thin  or  delicate,  but  on  the  contrary  are  rather 
thickened,  the  costal  margin  being  esi)ecially  thickened  and  per- 
haps folded.  The  halteres  (fig.20)  or  the  structures  which  oc- 
cupy the  usual  position  of  the  halteres,  are  not  of  the  usual 
pedicel  and  knobbed  t}i)e  common  among  D  i  p  t  e  r  a  ,  but  are 
minute  lobe  or  scale-like  jirocesses,  appearing  like  rudiments  of 
metathoracic  wings;  like  the  mesothoracie  wings,  they  are  rather 
thickened  and  finely  spinulose;  they  are  widest  at  the  base  and 
taper  to  a  rounded  tip;  they  average  .08  mm.  in  length.  Abdomen 
with  nine  segments,  tapering  gradually  iK)steriorly ;  mottled 
blackish  and  gray  above,  lighter  below,  palest  laterally;  a  few 
scattered,  small,  wholly  inconspicuous  hairs,  the  .body  appearing 
glabrous;  external  genitalia  consisting  of  a  pair  of  large,  con- 
spicuous, strong,  articulated  claspers  (fig.24)  which  are  covered 
with  a  pubescence. 

Female.  Length  2.5  nun.,  thus  being  14  longer  than  the  male; 
this  extra  length  is  all  in  the  abdomen,  which  is  markedly  larger 
than  the  abdomen  of  the  male  in  every  way.  The  head  and 
thorax  are  narrower  than  the  robust  abdomen,  which  is  sub- 
cylindrical,  tapering  only  slightly  posteriorly.  Eyes  as  in  the 
male  very  small,  very  widely  separated,  and  hairy.  Antennae 
only  4-segmented.  Mouth  parts  essentially  as  in  the  male,  with, 
however,  appreciable  differences  in  shape;  the  labrum-epipharynx 
is  narrower  at  base,  and  is  more  pointed  apically;  the  labium 
with  paraglossae  80])arated  farther  ba^ck  and  slightly  narrower. 
The  reduced  wings  and  halteres  like  those  of  the  male,  the  wings' 
length  .85  mm.,  slighlly  elongated.  The  aibdomen  consists  of  nine 
segments  mottkMl  blackish,  with  conspicuous  white  sutural  spaces, 
caused  by  the  distiMision  of  (lie  abdomen.  The  external  genitalia 
are  incon.spicuous.  There  is  a  short,  emarginate  dorsal  ])late  with 
rounded  lips  and  a  j)air  of  lateral  processes.  There  ap])ears  to 
be  no  extrusible  ovipositor. 

Pupa  of  female.  A  single  pupa  taken  with  the  imagines  from 
a  tide  pool.  Length  2.5  mm.  Immediately  i*ecognizal)le  as  pupa 
of  the  female  from  \\w.  similarity  in  size,  shajie  and  markings. 
Abdomen  just  as  in  the  adult  in  r<»gard  to  size,  shape,  color 
and  markings.  Tho  antennae,  legs  and  wings  are  folded  on  the 
lateral  and  ventral  aspects  of  the  anterior  part  of  the  body,  and 
extending  backwards  to  (hardly  reaching)  the  posterior  margin 
of  the  sec(nid  abdominal  sc^gment.  There  are  no  external  tracheal 
gills  or  elongated  spiracles  (bi-eathing  tul)es).  There  are  no 
bristles  nor  special  clinging  orgjins.  The  pupa  is  of  a  very  simple, 
unmodified,  unprotected  type. 
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QouH  U.  ndiiTtu  Eaton 
KAKolUw.    U:0Ol    Vm.    <nJT,  flifc  flk  «t  T) 

iBiga^  Umtlb.  Head  mbotUeiilar,  pslpl  very  Aot^  tv<»- 
jointed ;  antennae  dlTecgen^  alz-Ji^ted,  Uie  beaal  Ji^t  very  largi^ 
nearly  orUenlar,  tiie  nest  four  much  imaUer,  nrinnonUUoni,  flie 
^rical  Joint  oral,  Aavit  as  long  a»  flie  preoeding  two  tegrtfar; 
tiie  baaal  joint  has  one  xatlwr  diort  and  a  fair  11111  ihorter  Ma* 
tlaa  near  ite  middle^  nnd  tbe  apical  j<^t  liaa  a  Aaxt  briiUft  an 
one  aldc^  and  a  finer  hair  on  the  other  aide  near  ite  baae,  and 
Bome  eitremelj  nilnnte  pnbeacene^  vbdcli  is  hardlj  diaoemible 
eren  nnder  tin  mlcxoacope  (flg.7} }  genae  each  wttii  one  minnte 
bristle  bdow  Qte  ^ye;  e{iiatonie  aoQtifomi;  ejei  aalNiriricalar^ 
protnbmwnt,  eloae  to  thdr  npper  oritit  behind  afe  tiuee  ihoit 
tvlstlea,  the  hinder  two  are  near  together;  ocelli  abaent  Hoao- 
uotuiii  ttoiiu-wUatcuculIate,  being  afaron^  orrfaed  in  front  ao-I  pn> 
JBi  ting  forwnrdH  above  the  bead;  acntellnm  semi-i'lliptical,  pi-oiui- 
iicut,  wilU  u  trauHVPrse  Wun  of  minate  erect  bristles;  metaDotvim: 
v^  tmoBTCTBe,  esceciliiiglj  abort;  the  apil-ueles  on  each  »itli'  ot 
tiM'  meBUtfaomx  are  very  prominent;  wings  rudimentary',  bouiQf 
what  narrowly  oborate,  reaching  to  the  apex  oT  1  he  first  abdoin^itnl 
segment;  halteres  small,  clavate  and  slender;  tegs  very  long,  the 
posterior  tibiae  not  tbickened  nor  spurred ;  the  proximal  jointB  of 
the  tare!  very  long,  ungnes  and  pnlvilli  very  small.  Abdomen 
with  seven  dorsal  and  six  ventral  aegmentB  {exclnaive  of  the 
base  sopporting  the  valves  of  the  ovipositor),  snbcylindric;  ovi- 
positor pointed  obliquely  downwards,  composed  of  a  stoat  basal 
joint  terminated  by  a  pair  of  acute  short  lanceolate  lamellae  en- 
closing a  smaller  pair  of  spicules.    Male  naknown. 

The  larvae  probably  feed  on  Enteromorpha.  The  species 
is  found  on  the  Kerguelen  Island.  Type  of  genus  is  H.  amphi- 
bia s,   Eaton. 

This  gcQus  is  akin  to  Corynoueura,  from  which  it  is 
separated  by  its  two-jointed  palpi,  the  comparative  nakedness  of 
its  antennae,  its  entire  e,W8,  the  spurless  tibiae  of  which  the 
hind  pair  is  not  thickened,  its  rudimentary  wings,  and  perhaps 
by  the  number  of  abdominal  segments.  If  tbe  portion  reckoned 
above  as  the  base  of  the  ovipositor  bo  regarded  as  a  segment,  then 
there  is  no  difference  between  these  genera  in  that  last  particular. 
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All  the  known  species  of  Copynoneura  are  extremely  minute. 
In  the  original  diagnosis  the  number  of  the  segments  was  said  to 
be  five;  they  were  enumerated  from  below,  and  the  proximal  seg- 
ment was  taken  to  be  metathoracic. 

The  foregoing  description  is  taken  from  VerralFs  article  in 
Phil.  Trans,  of  the  Royal  Soc.  of  London,  vol.  168,  p.246.  The 
figures  on  pl.37  are  also  copied  from  Verrall.  No  North  American 
species. 

Oenns  13.  Psaniatliiomyia  Deby 

Journ.  Royl.  MIcr.  Soc    180.    1889.     (P1.35,  flgs.  4  to  9) 
This  genus  was  erected  for  a  small  Dipteron  found  in  abund- 
ance during  the  latter  days  of  April,  1888,  at   Biarritz  in   the 
south  of  France.     The  following  is  an  abstract  of  Mr  Doby's 
paper: 

Psamathiomyia  pectinata  is  a  marine  insect,  living 
below  water  during  its  early  existence,  the  larva  feeding  on 
Enteromorpha.  The  adult  escapes  from  the  pupal  case 
while  the  descending  tide  has  laid  bare  the  algae  covered  rocks; 
these  small  inserts  swarm  at  such  times,  being  especially  active 
when  the  sun  shines  on  them.  The  males  are  more  numerous  than 
the  femal(\s,  and  are  also  niucli  more  rapid  in  their  motions.  .  .  . 
Both  sexes  have  rndinientarv  winj]^>,  quit^  useless  as  organs  of 
fiight.  so  that  these  insects  cannot  possibly  escape  from  the 
rising  tide,  w^hich  on  this  coast  is  accomx>anied  by  heavy  surf 
and  breakers.  It  is  presumed  that  the  life  of  the  imago  does  not 
exceed  the  few  hours  during  wJiich  the  tide  has  receded.  Several 
si)ecimens  which  were  immerged  in  a  vial  of  sea  water  were 
immediately  drowned.  These  insects  being  small  have  to  be 
looked  for  with  attention,  but  once  discovered  they  are  easily 
recognized;  the  black,  very  long-legged  males  look  like  minute 
spiders,  while  the  dingy  brown  louse-like  females,  which  they 
drag  after  them,  have  the  appearance,  from  a  distance,  of  the 
cocoons  some  si)iders  carry  behind  them. 

Generic  characters.  Antennae  (fig.O)  six-jointed  in  both  sexes, 
three  middle  joints  siibnioniliforni,  neither  feathered  nor  plumed, 
much  shorter  than  tlio  thorax  and  head;  mesonotum  (fig.9)  cucul- 
late,  projecting  over  the  head;  legs  ver^'  long  and  slender, 
especially  in  the  males,  the  terminal  joint  of  the  tarsus  being 
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fiimiKlictl  (alung  with  tlie  iiKiial  claws)  with  a  spocial  finger-like  I 
projection,  fstenflirig  over  ami  lictwceti  the  claws,  while  a  doiililf  I 
carved  ciirions  comb-like  apiwndage  faces  it  from  below  (pI^B,  ' 
ftg.8). 

VViuga  nidi  men  tar  V  (figs.4  and  ">) ;  nincli  smaller  in  the  fcmalra 
llian  ia  the  males;  wiugs  without  nervures.  Halteres  distinct 
(fig.7).  The  convex  eyes  are  distant  in  lioth  sexes  but  f;irthcn?wt 
apart  in  the  females.  Both  the  claws  on  the  end  of  the  tarsi  of 
the  male  are  deeply  cleft  or  bifld  (&g.8),  tliost;  of  the  female 
being  simple.    The  comb-like  appfoda^es   are   similar   in  both 


The  external  gi-uitalia  of  the  male  consist  of  a  powerful  two- 
jolnted  pair  of  forceps,  the  lower  jointB  of  which  are  large, 
massive,  sol >g lobular,  while  the  teraiinul  joints  are  small  and 
linrar,  and  »o  articnlutpd  to  the  Kpst  as  to  t-urve  in-wardly  between 
them  when  not  in  use.  These  ternjiual  Joints  of  the  forceps  carpy 
at  tlic'ir  tips  an  apmalniv  of  nhorl,  sharp,  acattei-ed,  homy  spini 
The  ovipositor  of  the  fomale  h  conieal,  narrowing  towards  the' 
BCiite  apex;  it  is  constituted  of  two  Interal  pliites  or  valves,  which 
cover  and  pmtei'l  l\v"  vi-rv  ili-lir:ite,  piiriillel,  aeate,  membranous 
spicuiae. 

Mr  Dcby-  fnrther  gives  an  extended  description  of  the  species, 
and  a  plate  of  eleven  figures  showing  details. of  stinicture.  The 
figures  of  the  wings,  the  thorax,  and  the  foot  of  the  male  are 
here  reproduced  on  pi. 35. 

Of  the  remaining  figures,  that  of  the  maJe  forceps  iB  lite 
that  of  i;  r  e  t  m  o  p  t  e  r  a  b  r  o  w  n  i  Kellogg,  shown  in  fig.24, 
pl.35,  excepting  that  the  basal  joint  of  the  latter  is  somewhat 
longer;  and  the  legs  of  the  male  of  Psamat  b  iomy  ia  are 
shown  as  being  proportionately  longer  than  in  the  American 
8pe<i('a.  Of  (he  slrmliiral  ajiecitii'  iliaiaclers  the  fojlowing  are  of 
e»]iecial  iiiiiiortanu'.  The  I've.s  aiv  praiiiiuent  and  convex;  the 
facets  are  large  and  iiemisiibfi-ical ;  the  ocelli  are  absent.  Each 
eye  cariios  at  its  jHisleiior  lateral  edge  a  black  rtiitinous  append- 
age of  an  obloHK  Klia]R'  and  of  unknown  use.  The  palpi  are  con- 
8pi(;iiOTi8,  twi-joinied,  the  tenninal  joint  rich  in  sensory  bristles, 
The  cinpodiuni  of  both  se\rs  Is  dceplv  fringed  by  a  series  of 
lengthened  simple  as  well  as  forked  or  bifid  teeth  upon  its  outer 
edge,  while  its  inner  edge  is  quite  smooth.     The  tergites  of  the 
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abdomen  in  both  sexes  number  eight.    Length  of  the  male  about 
4  mm.;  of  the  female  4.5  mm. 

The  larva.  The  larva  ofPsamathiomyia  is  linear, 
vermiform,  and  of  a  yellow  color.  The  apparent  number  of  seg- 
ments of  the  body,  including  the  head,  is  twelve,  one  for  the 
head,  three  for  the  thorax,  and  eight  for  the  abdomen.  The 
thoracic  segments  are  shorter  than  the  following;  the  apical  one, 
into  which  the  head  is  retractile,  being  the  smallest.  The 
thoracic  anterior  inferior  angles  of  the  somites  carry  incon- 
spicuous minute  bristly  tubercles,  while  the  abdominal  seg- 
ment?, with  the  exception  of  the  first  and  of  the  anal  segment, 
are  supplied  in  the  same  place  with  prominent  rounded  eleva- 
tions or  cushions  which  infringe  on  the  anterior  edge  of  the  pre- 
ceding segment.  These  appendages  carry  nine  to  ten  parallel 
rows  of  very  minute  dark  colored  teeth,  giving  them  the  resem- 
blance to  microscopic  currycombs.  In  front  of  each  row  of  these 
teeth  and  standing  at  some  distance  one  much  stouter  spine  is 
visible.  The  anal  segment  terminates  in  five  conical  and  some- 
what incurved  fleshy  appendages,  one  of  which  is  ventral  and 
mnch  larger  and  broader  than  the  others.  This  appendage 
carries  near  its  ai>ex  a  large  bunch  of  short-curved  bristles, 
while  those  opposed  to  it  bear  several  tufts  of  similar  bristles, 
and  the  intenuediate  appendages  are  quite  glabrous.  The  total 
length  of  this  larva  is  5.10  mm.  The  length  of  the  anal  segment, 
including  its  appendages,  is  .66  mm.,  that  of  the  three  thoracic 
segments  .66  mm.,  while  the  ijiiddle  segments  of  the  abdomen 
measure  .45  mm.  in  length  by  .90  mm.  in  width.  The  chitinous 
mandibles  are  distinctly  visible;  they  appear,  as  far  as  can  be 
made  out,  to  be  widely  three-lobed  or  toothed,  and  to  be  in  com- 
munication with  two  long  internal  chitinous  i-ods,  with  slightly 
swollen  heads,  which  terminate  as  far  back  as  the  last  thoracic 
segment. 

Pupa  of  the  male.  The  pupa  case,  after  the  imago  has  escaped 
through  a  dorsal  slit  in  the  mesonotum,  shows  distinctly  the 
three  sternal  divisions  of  the  thorax,  as  well  as  the  various  seg- 
ments of  the  abdomen.  These  are  eight  in  number,  unless  the 
anal  terminal  process  is  considered  as  a  segin(»nt,  in  which  case 
the  abdomen  has  nine  segments.  The  sheaths  of  the  legs  are 
quite  free,  bag-shaped,  distinctly  jointed,  roupded  at  the  ends. 
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fiM-DitiLoil  (along  nitli  Iho  iitiiinl  rlaws)  with  a  Bju^ial  liiij^rlUcftJ 
projection,  exlending  over  and  bohvwn  the  claws,  -wliile  a  donblyv 
curved  curious  coinb-iike  appeudage  fuceij  it  fn»m  below  (pl.35p9 

ag.8).  I 

Wings  rudimentary  {tigM.4  and  Sj  ;  much  smaller  in  the  Tenialefl^ 
than  in  the  males;  wings  without  nervur«s.  Haltea-eii  distJnctl 
(flg.T).  The  convex  eyes  are  distant  in  Iwtli  Hosett  but  farlbcrestj 
apart  in  the  fenifllea.  Botli  the  claws  on  the  end  of  the  tarsi  ofj 
tlie  male  are  deeply  deft  or  bifid  (tig.S),  those,  of  tlie  femal»1 
being  simple.  The  comb-like  appendage  are  Binular  in  botU^I 
aexcB,  ■ 

The  ejEternal  genitalia  of  the  male  consist  of  a  powerful  tv<Kv 
jointed   pair  of   forcei*.   the  lower  jnints   of  wbieh   are   largA^J 
innMsive,  subglobular.  while  the  terminal  joints  are  email   andfl 
linear,  and  no  artirnlsitt-d  to  the  first  a»  to  curve  inwardly  between  1 
tlu'm  when  not  in  use.    These  teruiiniil  joiotx  of  Ilie  roreejjs  cttriy  1 
at  (heir  lipii  iiu  armature  of  short.  >>harp.  ocattered,  homy  »pinefl. 
The  ovipositor  of  the  female  ia  cuniml,  narrowing  towards  the 
acute  apex;  it  ih  couxtitiited  of  two  Interal  plates  or  valves,  which 
cover  and  prnlent  two  verv  delii-.ite.  parullei,  acute,  membranona 
spiculue, 

Mr  Dcby  further  gives  an  extended  description  of  tlie  species, 
and  a  plate  of  eleven  figures  showing  details  of  structure.  The 
figures  of  the  wings,  the  thorax,  and  the  foot  of  the  male  ure 
here  reproduced  on  pl.35. 

Of  the  remaining  figures,  that  of  the  male  forceps  is  liie 
that  of  Erctmoptera  hrowni  Kello^,  shown  in  flg-24, 
pl.35.  excei)ling  Ihul  Ilie  ba«iil  J<iiut  of  Ilie  latter  is  aimiewbat 
longer;  and  the  legs  of  the  male  of  Psamathiomyia  are 
shown  as  being  projwrtionately  longer  than  in  the  American 
apwit's.  Of  the  stviii'tural  s]iei-ilii'  (■!i;ir;i(t.'r»  llie  following  are  of 
esjieiial  iniiiortiime.  The  eyes  are  iii-ominent  and  convex;  the 
facets  are  large  and  hemis]ilierieal;  the  ocelli  are  absent.  Each 
eye  carries  at  its  posfeiior  hiteral  edge  a  black  chitinous  append- 
age of  an  oblong  shajx:  ami  (if  unknown  use.  The  palpi  are  con- 
spicuous, twojoinled,  tlio  tprminal  joint  rich  in  aenaory  bristles. 
The  einpodiiim  of  bolli  sexes  is  di'i'|il_v  fi'inged  by  a  series  of 
lengthened  simple  as  well  as  forked  or  bifid  teeth  upon  its  cater 
edg-e,  while  its  inner  edge  is  quite  smooth.    The  tergites  of  the 
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abdomen  in  both  sexes  number  eight.    Length  of  the  male  about 
4  mm.;  of  the  female  4.5  mm. 

The  larva.  The  larva  of  Psamathiomyia  is  linear, 
vermiform,  and  of  a  yellow  color.  The  apparent  number  of  seg- 
ments of  the  body,  including  the  head,  is  twelve,  one  for  the 
head,  three  for  the  thorax,  and  eight  for  the  abdomen.  The 
thoracic  segments  are  shorter  than  the  following;  the  apical  one, 
into  which  the  head  is  retractile,  being  the  smallest.  The 
thoracic  anterior  inferior  angles  of  the  somites  carry  incon- 
spicuous minute  bristly  tubercles,  while  the  abdominal  seg- 
ments, with  the  exception  of  the  first  and  of  the  anal  segment, 
are  supplied  in  the  same  place  with  prominent  rounded  eleva- 
tions or  cushions  which  infringe  on  the  anterior  edge  of  the  pre- 
ceding segment.  These  appendages  carry  nine  to  ten  parallel 
rows  of  very  minute  dark  colored  teeth,  giving  them  the  resem- 
blance to  microscopic  currycombs.  In  front  of  each  row  of  these 
teeth  and  standing  at  some  distance  one  much  stouter  spine  ifl 
visible.  The  anal  segment  terminates  in  five  conical  and  some- 
wlhit  incurved  fleshy  appendages,  one  of  which  is  ventral  and 
much  larger  and  broader  than  the  others.  This  appendage 
carries  near  its  a]><^x  a  large  bunch  of  short-curved  bristles, 
while  those  opposed  to  it  bear  several  tufts  of  similar  bristles, 
and  the  intennediate  appendages  are  quite  glabrous.  The  total 
length  of  this  larva  is  5.10  mm.  The  length  of  the  anal  segment, 
including  its  appendages,  is  .G6  mm.,  that  of  the  three  thoracic 
segments  .GH  mm.,  while  the  i^iiddle  segments  of  the  abdomen 
measure  .15  mm.  in  length  by  .90  mm.  in  width.  The  chitinous 
mandibles  are  distinctly  visible;  they  appear,  as  far  as  can  be 
made  out,  to  be  widely  three-lobed  or  toothed,  and  to  be  in  com- 
munication with  two  long  internal  chitinous  rods,  with  alightly 
swollen  heads,  which  terminate  as  far  back  as  the  last  thoracic 
segment. 

Pupa  of  the  male.  The  pu])a  case,  after  the  imago  has  escaped 
through  a  dorsal  slit  in  the  mesonotimi,  shows  distinctly  the 
three  st(M*nal  divisions  of  the  thorax,  as  w(*ll  as  the  various  seg- 
ments of  the  abdomen.  These  are  eight  in  number,  unless  the 
anal  terminal  process  is  considered  as  a  segment,  in  which  case 
the  abdomen  has  nine  segments.  The  sheaths  of  the  legs  are 
quite  free,  bag-shaped,  distinctly  jointed,  roupded  at  the  ends. 
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The  hinder  ones  are  conyolute.    The  mesonotum  shows  a  median 
transverse  depression.    The  total  length  of  the  pupa  is  4.5  mm. 

Oenus  14.  Clunio  Haliday 
Natural  History  Review  II,  Proc  62.    1855.     (P1.36,  figs.  11,  12,  13) 

Small  ferruginous  species,  characterized  by  their  one-jointed 
palpi  and  rudimentary  proboscis. 

The  head  is  rounded  and  placed  low;  proboscis  rudimentary, 
the  palpi  one-jointed.  Antennae  11-jointed,  the  first  two  joints 
spherical,  the  third  much  elongated,  the  following  rounded, 
scarcely  hairy,  the  last  joint  quite  long.  Front  broad  at  the 
vertex  with  a  small  protuberance;  ocelli  wanting  or  at  least  rudi- 
mentary; eyes  round,  somewhat  hairy;  mesonotum  oval,  over- 
hanging the  head,  no  transverse  suture;  scutellum  semicircular; 
the  metanotum  moderately  large.  Abdomen  shorter  than  the 
thorax,  the  s^ments  crowded  together,  the  last  one  broadened; 
the  genitalia  longer  than  the  rest  of  the  abdomen.  Legs  mod- 
erately long,  anterior  pair  widely  separated  from  the  others; 
tibiae  with  a  spur;  the  metatarsus  elongated,  the  fourth  joint 
smallest;  claws  and  pulvilli  well  developed.  Halteres  leaf-like. 
Wings  comparatively  Iar<x(%  anal  an<2:le  |)roniineiit.  The  venation 
of  the  type  shown  in  the  lif^ure. 

According  to  the  Abl)e  KiellVr  (1898  p.107,  footnote),  the  figure 
of  ITaliday  and  here*  rejn'oduced  is  not  entirely  complete.  He 
says,  "  I^  dessin  de  llaliday  ue  re]nes(»nte  par  la  premiere  ni  la 
derniere  nervure;  en  outre  le  ranieau  iuferieur  de  1^  4e  fait  un 
angle  aigne  aveo  le  ramean  sni)erieur.     .     .     ." 

Of  the  f(Mnale  and  of  the  life  history  the  following  is  given  by 
G.  II.  Carpenter  (1804)  p.l29. 

W(^  discovered  cpiite  a  colony  of  C  1  n  n  i  o  m  a  r  i  n  u  s  Hali- 
day  on  a  mass  of  <rreen  s(»a-weed  ((Mado])hora)  covering  a  rock 
"which  had  been  left  exj.oscd  ]>y  (lie  title.  On  some  of  the  weed 
AvKli  the  insecls  upon  it  Immhii:  I'laceci  in  a  tube  and  examined,  it 
IxH-uiH^  clear  tlmt  w(^  had  now  stM-iircd  both  sexes,  for  two  of 
tlie  males  were  carrying;  about  with  thiMu  (attached  in  cop.) 
windless  females.  'Hiesc  wlicn  cn]>lure(l  liad  tlieir  abdomens  dis- 
tendcMJ  with  eiru's,  and  a]»peai-(Ml  of  a  <lu]l  f!;reenish  color.  The 
femnle  (Munio  is  iiiucli  (h^ixi'adcd  (fi^x.KI).  Not  only  are  the 
win«i:s  HMluced   to  \ei*y  small   vestijj,('s,  but  \\w  le^s  are  weaker, 
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and  the  antennae  are  shorter  and  of  fewer  joints  (7)  than  are 
those  of  the  male  (whose  antennae  are  11-jointed).  The  male, 
by  means  of  his  strong  claspers  (so  marked  a  character  of  the 
species),  was  able  to  hold  the  body  of  the  female  out  in  a  straight 
line  with  his  own,  and  thus  carry  her  about;  so  that  when  he 
walked  on  the  glass  of  the  tube  her  legs  could  be  seen  kicking 
freely  in  the  air. 

During  the  next  day  each  of  the  females  laid  about  seventy 
eggs,  enclosed  like  those  of  Ghironomus  in  a  gelatinous  tube. 
The  egg  is  narrowly  spindle-shaped,  and  measures  0.16  mm.  in 
length.  By  the  morning  of  the  second  day  egg-laying  seemed  to 
have  finished,  and  the  body  of  the  mother  became  mu/ch  shrivelled 
up.  As  in  both  sexes  the  mouth  parts  are  vestigial,  it  is  probable 
that  life  in  the  imaginal  state  is  short. 

Further  examination  of  the  Oladophora  revealed  a  larva 
of  the  Chironomid  type,  which  there  can  be  little  doubt  is 
that  of  C  1  u  n  i  o  (fig.ll) .  This  larva  (4  mm.  long)  is,  excepting 
the  head,  which  is  brown,  of  a  green  color,  closely  agreeing  with 
the  sea-weed  on  which  it  feeds  and  lives.  The  head  bears  two 
deep  black  ocelli  on  each  side  (the  posterior  much  larger  than 
the  anterior)  and  a  pair  of  two-jointed  antennae.  The  mandibles 
are  powerful,  armed  with  teeth,  and  articulated  so  as  to  move  in 
almost  vertical  planes,  though  somewhat  inclined  inwards.  They 
act,  in  conjunction  with  the  serrated  labial  plate,  as  scissor-like 
cutters.  There  are  twelve  body  segments,  the  first  and  last  of 
which  are  each  provided  with  a  pair  of  sucker  feet,  the  an- 
terior pair  armed  with  numerous  spines,  and  the  posterior  with  a 
few  hooks.  This  larva  has  not  the  ribbon-like  appendages  and 
special  breathing  processes  found  in  that  of  Ghironomus. 
Chevrel  (1894)  states  that  the  female  has  no  halteres;  that  the 
labium  of  the  larva  has  six  or  eight  teeth,  and  that  the  last  abdomi- 
nal segment  of  larva  has  two  long  divergent  setae.  No  North 
American  species  have  been  recorded. 

OBOUP  TAKYPUS 

T  a  n  y  p  u  s    Meigen.    lUiger's  Mag.    2 :  261.    1803 

This  group  includes  the  genera  Procladius,  Anatopynia,  Ab- 
labeemyia,  Isoplastus,  Tanypus  and  probably  also  Pentaneura, 
Podonomus,  and  Heptagyia. 
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'Eggs.  The  egg  mafisee  of  the  group  Tanypus  ^mbtless 
vary  as  much  in  form  and  manner  of  deposition  as  do  those  of 
C  h  i  r  o  n  o  m  u  s.  The  eggs  of  one  species,  of  Tanypus  are 
described  by  Hammond  (Postal  Microscopical  Journal)  as  cir- 
cular gelatinous  masses,  adhering  to  floating  objects.  The  eggs 
are  arranged  in  double  rows,  along  about  eight  straight  and 
paralk»l  lines  which  extend  across  the  disk  (pl.31,  flg.ll).  I  have 
caught  female  specimens  of  a  species  of  Tanypus  (A. 
m  o  n  i  1  i  s)  while  laying  eggs  and  found  still  attached  to  the 
abdomen  a  string  of  eggs,  resembling  that  of  Ceratopogon 
(Sphaeromyas)  argentata..  From  an  examination  of 
the  dried  egg  strings  it  appears  that  in  this  species  the  eggs  are 
arranged  transversely-,  the  egg  string  being  about  1.5  indies  in 
length. 

Larva.  All  the  species  of  this  group  agree,  as  far  as  I  am 
aware,  in  having  an  elongate  cylindrical  body,  a  more  or  less 
elongate  head,  a  somewhat  enlarged  thorax  and  distinctly  marked 
abdominal  segments,  to  the  last  of  which  are  attached  the  legs. 
The  head  in  »ome  spocit^s  is  narrow  and  slender,  over  twice  as 
lon^  as  wide,  and  in  others  less  than  1.5  times  as  long  as  vidde. 
The  (\vi'  spols  aiM'  sidiatrd  on  tlu^  si(l(*s  of  the  head  a  little 
(•<»j>li;jla(l  of  llic  iniddlc.  The  antennae  are  more  or  less  elongate, 
in  some  specic^s  t\\\\\v  lou^x  jnul  slender,  in  others  short  and  stout, 
varvinjr  in  length  from  less  tlian  1.5  to  over  three  times  as  long 
as  the  mandibles.  The  basal  joint  ranges  from  two-thirds  to 
nine-tentlis  of  tin*  entire  lenfrtli;  tli(^  second  joint  is  usually 
slender,  the  tbii'd  and  fonrth  verv  minute.  At  the  apex  of  the 
first  joint  (at  the  base  of  (lie  second  joint)  is  a  slender  process 
nearly  or  (inile  as  lonu'  as  the  second  joint.  The  antennae 
are  retractile  to  about  tlic  apex  (»f  the  lonp:  basal  joint,  ex- 
tcndinu-  back-  into  sockets  in  tlie  liead.  TIkm'  are  retracted 
by  sjM'cial  iimsch's,  ;iiid  cxl('iid<Ml  auaiii  l>y  ])lood  pressure.  Mein- 
ert  (  ISsHi  was  the  tirst  lo  cnl!  alleniion  to  tlie  r<Hractile  antennae 
of  Ta  u}  pus  lar\:ic.  The  Lihium  is  lu-oad,  truncate  in  front, 
snioolh  oil  th(^  dorsal  surrac(\  the  under  surfa<'e  delicately  haired. 
In  some  species  I  ha\'e  ohseived  seN'eral  pairs  of  very  slender 
jointed  apjM'iidaues  (pl.-H.  fi^.di.  T  \\'A\r  discovered  no  part  which 
is  couijKirable  to  the  e|>ipharynx  in    t '  h  i  i' o  n  o  m  u  s. 
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The  mandibles  are  rather  broad  at  the  base,  considerably  curved 
and  prolonged  into  a  long  apical  tooth,  the  mesal  teeth  being  short 
and  sometimes  indistinct  or  wanting.  The  maxilla  consists  of  a 
broad,  more  or  less  square,  fleshy  process,  with  hairs  or  filaments 
projecting  ccphalad  and  mesad  (pl.l9,  fig.l  mx,),  and  a  prominent 
palpus  (p)  with  a  short  basal  joint.  The  palpus  is  provided  with 
several  papillae  or  apical  processes. 

The  h^'popharynx  consists  either  of  a  horseshoe-shaped  piece 
having  a  toothed  margin  (pl.20,  figs.  Ih  and  6h),  excepting  the  mid- 
dle section,  or  of  two  curved  i)ectinate  pieces,  their  tips  nearly 
touching  each  other;  l)esides  this  there  is  a  pointed  slender  lobe 
(figs.lx  and  6x)  on  each  side  of  the  labium.  The  lai)ium  usually 
has  five,  though  sometimes  but  four,  marginal  teeth,  differing 
slightly  in  shape  in  the  different  species.  The  thorax  is  some- 
what larger  in  diameter  than  the  abdominal  segments,  and  its 
three  segments  not  so  sharply  separated.  The  anterior  prolegs 
are  quite  long  and  slender.  They  have  a  long  common  base,  and  two 
branches,  at  tiie  ends  of  which  protrude  the  retractile  claws. 
These  claws  are  comi)aratively  few  in  number,  quite  distinct,  and 
not  hair-like  like  those  of  Chironomus.*  The  abdomen  has 
nine  segments  and  is  in  some  species  provided  with  lateral  cilia. 
To  the  last  segment  of  the  abdomen  are  attached  the  abdominal 
legs  and  ai)pendages  (pl.l9,  fig.lO).  On  the  dorsal  surface,  and 
attached  to  the  ixvisterior  margin  of  the  ninth  segment,  are  two 
moderately  slender  cylindrical  processes,  about  three  times  as 
long  as  wide,  each  with  a  crown  of  six  or  eight  long  setae  at  the 
tip;  between  the  posterior  l(»gs  is  a  pair  of  pointed  blood  gills  (b), 
and  immediately  dorsad  of  this  jmir  is  another  pair.  Often  also 
there  is  a  pair  of  long  setae  dorsad  of  the  upper  pair  of  blood 
gills.  The  anal  feet  are  long  and  stilt-like,  Degeer  comparing  them 
to  wooden  legs.  The  claws  are  slender,  each  usually  with  a  basal 
tooth  (pl.19,  figs.  11  and  12),  and  are  retractile.  Blood  worms 
are  greedily  devoured  by  Tanypus  larvae.  The  alimentary 
canal  has  a  reddish  tinge,  which  suggests  that  the  larva  preys 
upon  the  small  red  worms  known  as  Tubipex  or  some  other 
small  creature  which  contains  hjiemoglobin  in  its  blood.  Crus- 
tacea actually  have  been  seen  alive  in  the  alimentary  canal.  The 
ti*acheal   system    is   Ix^lter   developed   than    in   Chironomus 
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larv-ao;  but  it  does  not  appear  to  open  to  the  surface.     (Miall  and  ' 
Hammouii,  IDOO.)       Taoypiis    larvae  are  said  to  make  tnbea 
like  those  of  Cliironomus,  but  in  captivity  they  seldom  aeeia 
to  do  so. 

Papa.  Greatly  resembles  that  of  Culex.  but  differs  in  the 
fonn  of  the  breathing  trunipc-t,  the  form  of  Uil-  caudal  fin,  and  in 
lacking  the  stellate  hairs  on  the  posterior  margiu  of  the  thorax. 
It  often  remains  below  the  surface  but  can  come  up  to  breathe. 
When  alarmed  it  sinks  and  often  holds  on  to  objects  at  the  bottom 
of  the  water  by  nieauB  of  its  tail.  The  pupa  is  furtlier  provided 
with  suckers  on  the  abdomen,  which  enables  it  to  hold  on  to  solid 
objects.  Meinert  (ISSli)  says  that  the  suokera  are  circular  de- 
pressions outside  the  dorsal  shields  of  the  abdomen.  The  pupa  of 
Tanypue  varius  shows  them  most  distinctiy.  Here  they 
are  borne  in  pairs  by  four  abdominal  segments  (3-6).  When 
the  pnpa  has  attiiched  itself  by  a  single  sucker,  it  can  turn  about 
without  losing  its  hold.  The  form  of  the  pupa  is  shown  on  pl.l9, 
tig.8.  The  thorax  is  large  and  bulky,  the  abdomen  slender  and 
curved  under  the  thorax.  The  breathing  trumpets  vary  in  the 
different  species  (flgs.  1!,  3,  7,  13,  ,ind  18);  in  some  species  they 
are  long,  slender,  cylindricnl,  and  tubelike;  in  others  spindle- 
shaped  or  fnnnel-ahaped ;  and  in  one  an  elongate  ellipsoid  vitb 
a  small  aperture.  The  surface  may  be  smooth,  splDose,  or  reticu- 
late. -On  the  dorsum  of  the  thorax  back  of  tbe  trompets  there 
is,  in  some  species  at  least,  a  row  of  short  spines  (pl.l9,  flg.8). 
The  wings,  legs,  antennae  and  eyes  of  the  adult  are  distiDctly 
visible  in  tbe  more  mature  pupae.  There  are  seven  abdominal 
B^ments  besides  tbe  anal  to  which  the  caodal  fln  is  attadied. 
There  are  no  distinct  spinose  markings  in  the  species  which  I 
have  examined.  Tbe  caudal  fin  varies  with  the  different  species; 
in  some  it  is  composed  of  two  pointed  projections,  in  others  these 
are  more  lobe-like,  while  in  an  extreme  form  it  is  in  the  form  of 
a  rounded  paddle  (pl.ltl,  figs.  4,  6,  15,  19,  and  pl.20,  figs,  i  and  8). 

The  imago.  Body  elongate  and  pubescent.  Eyes  separate  in 
both  sexes.  Palpi  four-jointed,  curved,  first  joint  shorter  than 
the  second,  second  shorter  than  the  third,  fourth  nearly  as  long 
as  the  second  and  third.  Antennae  in  both  sexes  fifteen-jointed, 
filiform,  seated  in  a  notch  in  the  eyes ;  plumose  in  tbe  male,  joints 
two  to  thirteen  very  small,  fourteenth  long,  fifteenth  short  and 
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conical;  in  the  female  the  antennae  are  pilose,  the  fifteenth 
thicker  than  the  others,  puihescent  and  more  acuminate.  Thorax 
elevated,  with  a  depression  in  front  of  the  scutellum,  scutellum 
rather  small;  metathorax  with  a  longitudinal  furrow.  Abdomen 
composed  of  eight  segments,  long,  hairy;  more  hairj  and  longer  in 
the  male  than  in  the  female.  Wings  often  pubescent,  hairy  along 
the  hind  border,  the  subcostal  vein  ending  beyond  the  middle  of 
the  wing,  vein  R^  ending  about  two  thirds  the  length ;  vein  Rg+s 
emerging  from  the  crossvein  and  the  lower  branch  (R3)  ending  at 
beyond  three  fourths  the  length;  vein  R4+3  also  proceeding  from 
the  crossvein,  ending  a  very  little  in  front  of  the  tip;  cubitus 
forked  as  usual,  the  M-Cu  crossvein  present.  Legs  long  and  slen- 
der, pubescent,  unarmed;  coxae  of  moderate  size,  claws  very 
small ;  in  the  male  the  fore  tarsi  are  often  pilose,  in  the  female 
always  bare. 

The  group  T  a  n  y  p  u  s  which  is  equivalent  to  the  genus  of 
Meigen  (1803)  has  been  divided  by  Skuse  (1889)  into  three 
genera,  Procladius,  Isoplastus,  and  T  a  n  y  p  u  s 
sens.  str.  Skuse  proposed  to  retain  the  name  T  any  pus  for 
those  species  in  which  the  wings  are  hairy  and  in  which  the 
fork  of  the  cubitus  is  proximad  of  the  M-Cu  crossvein.  This 
cannot  well  be  maintained  since  Meigon  (1803)  gives  c  i  n  c  t  u  s 
Fabr.  (=punctipennis  Meig.)  as  the  type  species,  and  it 
possesses  hairy  wings  and  the  fork  of  the  cubitus  distad  of  this 
crossvein  (i.  0.  petiolate).  I  therefore  suggest  retaining  the  name 
T  a  n  y  p  u  s  for  the  last -mentioned  division  and  propose  the 
name  of  Ablabesmyia  for  the  former.  Skuse  has  already 
provided  for  the  barc-win^i^ed  species  with  the  fork  of  the  cubitus 
petiolate  the  name  Procladius.  Isoplastus  applies 
to  an  Australian  genus.  There  remain  still  the  species  having 
bare  wiuj^s  with  fork  of  the  cubitus  proximad  of  crossvein,  for 
which  I  propose  the  name  of  A  n  a  t  o  p  y  n  i  a  .  These  new 
genera  will  be  more  fully  characterized  farther  on. 

Oenns  15.    Frocladins  Skuse 

Proc.  Linn.  Soc.  N.  S.  W.    4:283.     1889 
T  a  n  y  p  u  s  Meigen,  pt     1803 

Antennae  in  tlic  male  15-jointed.  Wings  naked.  Rj  and  R, 
distinct.  Fork  of  the  cubitus  short,  its  base  lying  midway 
between  the  M-Cu  crossvein  and  the  tip  of  its  posterior  branch 
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(pl,a7,  fig.l2).    In  some  species  petiole  of  the  cubitus  is 
(pl.27,flg.4). 

The  oiilj'  larva  wliicli  I  tiiivp  foaii<l  beluuging  to  this  genus  ia 
that  of  a  iln  ni  bra  t  u  s  n.  »p.  (pl.21l,  figH,!.')),  i'upae  of  the 
ii.bovu  speciuD  iiiid  of  I*,  p  i  n  gn  i  »  Lw.  will  be  found  deticribed 
ii)Hin  n  HubjuHiuerit  ]in^  (p'-li^i  i\pi.^i.  niiil  |ilJ!ll,  ftgs.  4  aud  5). 

KEY  TO  BPEOIES  OF  FaoOlADIDB  ■ 

u  LfgH  iinlfi'i'ui  111  iiilor,  iiiile  or  dark  ^H 

Ii  I^'ga  |ilc(i)ii8  or  brmvDlati ;  fore  uictatnrMis  oboiit  one  sislh  Blim't«r 
Ibau  tlie  ttl)ia :  opatine  binek  sjR-c-ieai  tLorax  cinereous,  black  striprd ; 
<T0«svc1u  llglitlf  cinereous;  wings  n'lilt«;  hulleres  wbite;    lengrii 

4.5  mm 1.   turpi  a  Z-'tt. 

bJ)  Li'gs  yellow;  brtnvn  spedea,  juvtUiorax,  a  s]iot  near  Its  huiaerus  an<l 
a-uleilum  HarU  yellow  ;  leagtb  4.C  mm.  (Colorsdo) 

2.   occldeDtalU 
aa  Legs  Uculored 

b  Yelluw  or  red  ilorsuiu  of  thorax  (usually  jiale  BiiGc1e») 
0  Bc^ulelluui  uud  uietaaotiuu  yellow,  tlie  1iilt«r  eunietlmes 
of  hlnrk 
ft  Bmall  yolluwl^  Kiiecles;  tborax  wliltlsli  with  tbree  shining  rod- 

dl«h  strlpmj  length  1.5  to  S.2e  turn 3.  puaillu§ 

till  JMVSttr  yollow  apeelea,  3  mm 4.    b  e  1 1  u  h 

PI-  Seutcllmii  iiml   II I  I'll  mo  [uiu,  eJUier  one  or  boUi.  with  oooaideraliJe 
blaek  U|N>u  tbi'iu 
(I  Tips  or  fM-e  feuiora  blaek ;   alidoitien  blnck  and  fuaous ;  male, 

lenifUi  4..1miii 5.     thoracicua 

ihl  Fore  feiiiora  iwit  aa  above 

('  tVire   ffuiui'u   wholly  yellow ;  aMoiueu   yellow ;   segments   with 

blacit  bases;  female,  length  3niiu B.   conclanus 

ee  Fore  femora  black  and  yellow 

f  Femora  black,  bases  yelluw  ;  male  ntidomcn  blade  and  white; 
female  nbdomt-n  bliii'k  ;  uinlc  fore  tibia  white  with  black 
tip;  female  (ore  til.i.T  Mack;  iuiKth  3mm.  (Cuba) 

7.    humeralls 
ff  Femora  nnd  tibiae  yellow,  each  with  two  block  rings;  iiiido- 
men  black  and  yellow  ;  fenia!i>.  length  a.'i  nim. 

a   tricolor 
66  Black  or  fiiscous  dorsum  of  thorax  (dark  species) 
c  Femora  more  than  lialt  yellow 
(I  Abdomen  wholly  dark  bniwii  subslLiiilng:  thorax  Bhlnlng  brown, 
with   three  Kliinmg  dark   biMWu   stripes;   tibiae  nearly  wholly 
brown ;  haltcrcs  sordidly  yellow  ;  female,  length  3.5  to  4mm. 

9.    ca1iglnOBuBn.q>. 
dil  Each  abdoinin.ll  segment  bnsally  or  aplcnily  yellow 

e  Thorax  pitchy  black ;  pleura  ferruginous  ;  abdomen  black ;  bases 
of  segments  yellow;  male,  3  mm 10.    flavlclnctua 
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ee  Thorax  and  pleura  with  three  wide  dull  dark  brown  or  black 
stripes ;  abdomen  brown,  each  segment  with  a  yellowish  pos- 
terior margin ;  length  2.5  mm. ;  female 

11.   adumbratus  n.sp. 
cc  Fore  femur  black,  excepting  the  immediate  base 

d  Middle  femora  yellow ;  abdomen  shining  black ;  female,  length 

3.3  mm 12.    pinguis 

dd  All  femora  black  with  white  bases;  thorax  blade;  pleura  with 
upper  half  white ;  female  abdomen  black ;  male  abdomen  white 
and  black 13.    scapularis 

1.  Tanypus  (Procladius?)  turpis  Zetterstedt 

1838     Chirouomus  Zett    Ins.  Lappon.    811 
1850    T  any  pus    Zett.     Dipt.    Scand.    IX.        3596 

Dusky  ciuereous,  opiique,  dorsum  of  thorax  with  three  black 
stripes;  autcDuae  brown;  wings  and  haltei-es  white,  the  crossvein 
fuscous;  legs  brown;  the  fore  tai*sus  of  the  male  short  pubescent, 
its  metatarsus  alwut  one  sixth  shorter  than  the  tibia.  Length  of 
male  5  mm;  female  4  mm. 

Male  and  female.  Ilead  dark.  Antennae  of  the  male  brown, 
paler  at  the  tip;  that  of  the  female  j'ellow  with  a  brown  ai)ez. 
Thorax  cinereous,  with  three  rather  wide  blackish  stripes,  the 
median  one  abbreviated  jiosteriorly  and  continued  by  a  fine  dark 
line  to  the  cinereous  siMitellum;  meta thorax  blackish. 

AbdoiiKMi  black,  that  of  the  male  slender,  pilose,  the  last  three 
segments  with  little  wider  pale  margins,  the  caudal  append- 
ages small,  slender,  and  incun^ed;  in  the  female  the  abdomen 
is  a  little  stouter  and  pubescent.  Wings  white,  bare,  the  anterior 
veins  subtestaceous,  the  remaining  veins  slender  and  white,  the 
oblique  K-M  crossvein  subfuscous;  the  perpendicular  M-Cu  cross- 
vein  is  slender  and  spotless.  Legs  rather  slender,  wholly  brown  or 
pale,  slightly  pubescent.  Fore  tarsus  a  little  shorter  than  the  tibia, 
the  second  tarsal  joint  one  half  as  long  as  the  metatarsus,  the 
remaining  joints  gradually  decreasing  in  length.  (This  species 
may  possibly  l>elong  to  the  genus  Anatopynia.)  Greenland, 
'Sew  Jersey  (Johnson,  1904). 

2.  Procladius  occidentalis  Toquillett 
1902   Tanypus   Coq.     Proc.  Nat.  Museum.    25:92 

Brown,  tlic  prothornx,  a  spot  uoiw  each  humenis,  and  the  scutel- 
lum  dark  yellow,  h»gs  light  yellow,  halteres  whitish;  hairs  of 
antennne  brown  and  vellow,  wings  hvaline,  bare,  first  vein  not 
conn<»ct<Ml  with  th<»  second  bv  a  crossvein  (i.  e.  R.,  and  R,  coalee- 
roDi)  :  fifth  vein  I  cubitus)  forks  a  short  distance  l)eyond  the 
crossv(Mn,  tlic  latter  situated  nearly  its  length  before  the  small 
crossvein;  length  4..")  mm.  A  male  spet^imen.  Colomdo,  New  Jer- 
sey (Johnson,  lOOri). 
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3.  Procladius  posillos  Loew  '"^^B 
1866  Tanypna   Lw.    Berl.  Ent  Zdt    4  | 

Kale  and  female.  Verv  pale  yellow,  the  thoracic  strii)es  aud  the  I 
nietanotum  whreouB  red,  each  rtbdominal  segment  with  a  fuscowl 
basal  fascia,  wuuting  or  indistinct  in  the  female,  the  legs  whit^J 
the  extreme  tips  of  the  tibiae  aiid  the  apical  ends  of  the  taratl 
black,  the  fourth  tarsal  joint  simple,  wings  bare,  subhyalioe,  tlM'J 
crosBvein  subfuscous.  I^'iigth  1,5  to  2.3  mm.  Wing  1.5  to  1.8  mm/] 
Much  resembes  T.  b  e  1 1  u  s  .  but  is  pa  ler  aud  smaller.  1 

The  head  is  pale,  the  disk  of  the  occiput  red,  antennae  fuscon^  J 
in  the  female  with  pale  base;  in  the  male  the  hairs  suibfuecoiu.  4 
Thorax  pale  yellow,  with  three  red  stripes,  the  median  one  poft-  J 
terlorlj-  much  abbre\'iated  and  often  divided  by  a  fine  line,  lateral  I 
ones  much  abbreriatcd  anteriorly.  Metanotum  and  the  uppwl 
half  of  the  pleura  red;  the  pleura  are  sometimes  wholly  i«d.  1 
Seutellum  yellowish.  Abdomen  of  the  male  whitish,  each  segment  J 
with  a  fuscous  basal  rin^;  the  abdomen  of  the  female  is  some-J 
times  wholly  white  or  pale  yellow,  sometimes  with  lateral  soIkI 
fuscous  spots,  rarely  each  pegmcnt  with  a  su<bfnscous  ring.  Tlift  J 
legs  are  white,  short  pilose,  extreme  tips  of  tibiae  black,  the  tarrij 
marked  like  P.  bellua  Halteres  white.  Wings  bare,  sab^l 
hvaline  transverse  vein  euhfuscons  or  fusious.  Washington  T>.  CC^ 
(P1.2T,flg.l). 

To  the  aibove  description  may  be  added  that  the  tips  of  two  or 
three  jointB  of  the  tarsi  are  blackish,  the  fourth  and  fifth  tarsal 
joints  infuacated.  Fore  metatarsus  about  one-third  shorter  than 
its  tibia.    Specimens  from  Ithaca,  N.  Y.    Michigan. 

4.  ProoIadiuB  bellns  Loew 
ISee  Tanjpas   Lw.    Berl.  Bat  Zelt    4 

Hale  and  female.  Pallidly  yellow,  the  thoracic  stripes  and  the 
metanotum  reddish,  plevira  and  pectus  red  and  fuscous  variegated, 
the  abdomen  black  annulate,  the  tarsi  towards  the  tip,  and  the 
exti-eme  tips  of  the  tibiae  black,  the  next  to  the  last  tarsal  joint 
normal,  the  wings  liare,  snbliyalinp,  the  transverse  veins  fuscous. 
r>ength  2.7  to  3  nun.    Wings  2.5  to  2.7  mm. 

The  head  pale  or  dilntely  clay  yellow,  the  disk  of  the  occiput 
ferruginous,  the  antennae  of  the  female  pallid,  blackish  towards 
the  tip,  that  of  the  male  subfuscous.  with  basal  and  apical  joints 
black,  with  pale  pile.  Dorsum  of  thonix  pallidly  yellow,  with 
three  reddish  stripes,  the  median  one  much  abbreviated  pos- 
teriorly and  divided  by  a  very  slender  pale  line;  the  lateral  stripes 
much  abbreviated  anteriorly,  ScutelUim  pallidly  yellow.  Meta- 
notum reddish   or  ferniginons,  often    marked  with  a  fnscons 
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median  line.  Pleura  variegated  reddish  and  fascons.  Abdomen 
X>allid,  each  segment  with  a  black  or  fuscous  basal  fascia,  wider 
on  the  more  i)Osterior  segments.  The  legs  covered  with  whitish 
or  pale  yellow  pile;  the  extreme  tips  of  the  tibiae  are  black;  the 
first  pair  of  tarsi  are  black  from  the  tip  of  the  metatarsus  on- 
wards, the  base,  however,  of  the  second  joint  in  the  male  being 
pallid;  the  second  and  third  pairs  have  pale  first  and  second 
joints  excepting  the  extreme  tips ;  the  remaining  joints  are  black, 
though  in  the  male  the  base  of  the  third  joint  is  pale.  The  fourth 
tarsal  joints  are  all  simple  and  sublinear.  Halteres  white.  Wings 
bare,  subh jaline,  crossveins  fuscous  or  black.  Washington  D.  0. 
(Loew.)    Fork  of  cubitus  petiolate.    (S.  Henshaw,  in  litt.) 

6.  Procladius  thoracicus  Loew. 

1866     Tanypus  Lw.    Berl.  Ent  Zeit     4 

Hale.  Reddish,  shining,  flagellum  of  the  antenna,  scutellum, 
and  abdomen,  excepting  the  base  of  each  segment,  black  fuscous, 
the  legs  yellowish,  the  tip  of  each  tibia  and  each  tarsus,  except- 
ing the  base,  black,  the  fourth  joint  of  the  latter  short,  that  of 
the  middle  and  hind  pairs  obcordate,  the  wings  bare,  subhyaline, 
the  crossveins  fuscous.    Length  4.5  mm.    Wing  3  nun. 

Head  yellowish  red,  the  first  joint  of  the  antenna  the  same 
color  or  dusky  red,  the  flagellum  and  its  hairs  fuBCOUs.  Thorax 
reddish,  shininj]:,  the  color  of  the  humeri  verging  xtpon  yellow, 
the  scutellum  blackish  fuscous,  the  metanotum  reddish  or  sub- 
fuscous.  Each  segment  of  the  abdomen  with  fuscous  black  un- 
evenly distributed,  so  that  often  they  are  wholly  black  excepting 
the  basal  joints.  The  legs  are  pale  yellow,  the  extreme  tips  of 
the  fore  femora  and  of  all  the  tibiae  are  black,  the  fore  tarsi 
have  the  last  four  joints  and  the  apical  third  of  the  first  joint 
black;  the  middle  and  hind  tarsi  from  the  tip  of  the  second 
joint  are  black;  all  the  fourth  tarsal  joints  are  short,  those  of 
the  second  and  third  pair  of  legs  are  obcordate.  Halteres  white. 
Wings  bare,  subhyaline,  crossveins  fuscous.  Washington,  D.  C. 
(Tx)ew.)    Fork  of  cubitus  petiolate.    CR.  Henshaw,  in  litt.) 

6.  Frocladius  concinnus  Goquillett 
1806     Tanypus  Coq.    Proc.  Acad.  Nat.  Sc.  PhU.    308 

Light  yellow,  three  vittae  on  the  thorax  reddish  yellow,  the 
middle  one  bordered  each  side  with  black,  the  lateral  ones  chang- 
ing into  black  posteriorly;  a  dot  at  each  front  angle  of  the 
scutellum,  middle  of  metanotum,  a  fascia  at  base  of  each  ab- 
dominal segment  except  the  first,  apices  of  tibiae,  of  metatarsi, 
of  the  second  joint  of  middle  and  hind  tarsi,  the  whole  of  the 
remaining  joints  and  the  last  four  of  the  front  tarsi  black. 
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Pnnltimate  joint  of  hind  tarai  obcorda^  aa  tuoad  as  lon^ 
Winga  naked,  -wbitiali  hjfiline,  reins  pale  jeltoviah,  small  ci 
vein  clooded  vith  Itrom,  first  vein  forked  before  its  apex, 
fifth  (ctUritoa)  forking  slightly  tfe^ottd  the  croasr^.  Lengtti  3 
mm.    Female.    Tick  liiand,  Florida.  ^ 

7.  Proelsdiu  hnauralii  Loenr 
1MB  Tanjpni   Lw.    BerL  But  Zelt.    8 

Mate  and  faBsle.  Beddisb,  the  homeri  and  the  upper  tmlC  of 
the  plenra  vhlte,  the  pectus  and  metanotum  fuscuus,  the  legs 
vhito  and  ^lack  TSriegated,  the  wings  teii^,  nitti  i<  central  black 
■pot  whidl  corers  the  croasveins,  the  peuiiltimnte  tarsal  joint 
abort,  obcordate. 

Xsle.  The  abdomen  irhite  and  black  ringed,  the  fore  tibiae 
white  except  tiie  tip.  ■ 

Amale.    The  aibdomen  wholly  blaick,  lUe  tore  tibiae  wholljs 
Marie    Length  2.7  mm.  to  3.3  nun.    Wing  2.5  to  2.7  nun. 

Bead  whlt^  the  disk  of  the  occiput  fuscous.  The  antennae 
foscoiia,  of  which  the  flagellran  of  the  male  is  pnler.  The  thorax 
red,  in  the  male  opaque,  in  the  female  soinewbnt  shining  and 
often  m(ffe  de^ly  colored;  the  collar,  hnuieri  and  upper  half  of 
the  plenra  in  boUi  sezee  white,  thon^  thi;  color  is  less  pure  in 
the  female.  Hie  pectus  and  metanotnm  fusions  bl.Tck.  The  ab- 
domen of  tlie  male  is  black,  but  the  first  tn~o  st^gments,  the  tip 
of  the  third  and  fifth,  and  tli^  fourth  ntid  sixth  except  the  base, 
are  white.  All  the  femora  in  both  sexes  excepting  the  white  bases 
are  black  or  pitch.y ;  the  fore  tibiae  of  the  fomale  are  of  the  same 
color,  thoBO  of  the  male  are  white  with  black  tips;  the  middle 
tibiae  of  the  female  are  usually  black,  rarely  with  a  fuscous  ring; 
those  of  the  male  are  white  with  black  tip  and  base;  the  hind 
tibiae  except  base  and  tip  are  white  in  both  sexes;  the  fore  tarsi 
are  black,  the  first  joint  is  white  except  the  tip,  in  both  sexes;  in 
the  male  the  Iwise  of  the  second  is  often  hitescent;  the  first  two 
joints  of  the  iniddle  and  hind  tarsi  of  both  sexes  are  white,  with 
blafk  (i[:s,  tlic  i-ciiiiniiiiiK  joints  lieing  wholly  bla^k;  all  the  fourth 
tarsiil  joiTils  short,  olxDrdatc.  The  ivitiRB  are  bare,  subhjaline. 
with  ii  siiiiill  blnck  S|iot  covering  the  crossvcins  and  anastomosing 
wilb  n  minnle  spot  on  (be  cnliitus.  Tuhn.  (Tx>ew.)  Fork  of 
cnhitns  Kpssilc,  if.  TIcnsliaw.  in  liU.i  Miiy  jKtasibly  belong  to 
Aiiiitopyuin. 

8.  Procladius  tricolor  T.oew 
I8R1    T  n  n  y  r>  "  «   r.vv,     Rcrl.  Fiit.  Zelt.     300 

Female.  Vclhnvisli,  tlic  tlionix  willi  reddish  fcrruginons  stripes. 
fnsciuLs  (iKivKiii^it''.  'he  ;il"b.tiiiii;ij  sc;niH'iil«  with  Itlack  bases  and 
yellow  posterior  Tiinr^ins;  the  Icffs  l>ln<k-riiified;  the  wings  hyar 
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line,  bare,  the  longitudinal  veins  pale,  the  crossveins  fuscous 
blai'k  and  fuscous  bordered.    Jjength  3.5  mm.    Wing  3.75  mm. 

The  head  is  very  pale  yellow.  The  palpi  fuscous.  The  antennae 
are  short,  fuscous,  with  the  scapus  (basal  joints)  pale  yellow. 
The  humeral  spots  of  the  thorax  and  the  pleura  are  pale  yellow ; 
the  dorsal  stripes  are  confluent,  reddish  ferruginous,  and<  fuacouB 
marginate.  The  scutellum  is  fuscous,  with  a  yellow  median  line. 
The  metanotum  is  fuscous  black;  the  pectus  ferruginous.  The 
first  segment  of  the  abdomen  is  wholly  yellow,  the  second  is  yel- 
low with  a  fuscous  base;  the  remaining  segments  are  black,  each 
with  a  3'ellow  posterior  nmrgin.  The  legs  are  yellow,  black  an- 
nulate; the  median  ring  of  the  femur  is  wide  but  somewhat  faint, 
the  apical  ring  narrower  and  distinct;  the.  tibial  rings  are  dis- 
tinct, the  sub-basal  one  wide,  the  apical  one  narrow.  The  fore 
tarsus  from  the  tip  of  the  first  joint  is  black,  the  middle  and  hind 
tarsi  each  have  the  tip  of  the  first  joint  and  all  the  following 
joints  black.  Halteres  pale  yeHow.  Wings  hyaline,  bare,  the 
longitudinal  veins  «are  yellowish,  the  crossveins  are  fuscous  black 
with  a  fuscous  border.  New  York.  (Tx)ew.)  Fork  of  cubitus 
sessile.   ( S.  Ilenshaw,  in  Htt.)    ^lay  i)ossibly  belong  to  Anatopynia. 

9.  Procladius  caliginosus  new  species 

(P1.27.  flg.2) 

Female.  Dark  brown,  somewhat  shining,  with  robust  body. 
Wings  bare,  slightly  smoky,  crossvein  clouded.  length  3.5  to  4 
mm. 

Resembles  P.  j)  i  n  g  n  i  s  Loew,  differs  from  it  in  having  the 
antennae  wholly  fuscous,  and  in  having  the  tibiae  nearly  wholly 
brown.  The  head,  mouth  parts  and  antennae  wholly  fuscous,  ver- 
tex, shining.  Dorsum  of  thorax  shining  brown,  with  three  shining 
dark  brown  stripes,  the  middle  one  divided.  Scutelluan  and  meta- 
notiim  shining  dark  brown.  Pleura  pale  brown,  sternuim  darker 
brown.  Abdomcai  Avholly  dark  brown,  subshining.  Coxae  pale, 
trocanters  and  femora  yellow,  the  apical  one  third  of  the  first 
peir  of  the  femora  and  the  apical  one  fourth  or  one  fifth  of  the 
second  and  the  third  pairs  brown;  tibiae  brown,  the  middle  sec- 
tion of  the  middle  jwiir  slightly  paler,  the  hind  pair  with  a  broad 
yellowish  band  beyond  the  middle.  Tarsi  brown,  the  basal  two 
thirds  of  middle  and  hind  metatarsi  yellowish.  Fourth  tarsal 
joints  obcordato.  Wings  slightly  smoky,  particularly  along  the 
course  of  the  veins:  anterior  veins  brown,  crossvein  clouded  with 
brown.    Ro  prc^sent,  crossvein  like,  near  the  tip  of  Rj.    The  cubitus 

forks  a  little  l)evond  the  M-Cu  crossvein.    Halteres  sordidlv  vel- 

•  •    • 

low.     Fore  metatarsus  about  0.6  as  long  as  its  tibia.     Several 
specimens,  Ithaca,  N.  Y. 
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10.  Procladina  flaTieinctus  Loew 
1801    T  a  n  y  [)  u  8  Lw.    H^l.  Eut,  Zult.    ij.aco 

Kale.  IMtchy  t>lark,  shlniug;  the  base  of  eucli  ee^uetit  at 
abdonieD  jx>llow;  the  wiogs  hyaline,  'bare,  the  heavier  veina  fos- 
ooiid;  haltcres  whitv;  ]ug»  j-ulluw,  llie  tiim  of  the  fore  and  hinO 
tlbiue  and  the  a)>tcH)  half  of  all  the  tanil  bla^^Ic.  Length  3  uiin. 
Wiug  2.7  miu, 

Sbiuing  pitchy  black.  I'aljii  jfllow;  ttux  yellow;  untennne 
dark  fuscous,  ils  haira  uf  the  Haiutt  ralnr.  Pleara  ferntgiooiis. 
The  biise  of  enoh  of  the  iiSHlominul  m^ihuuIh  ix  ycllinr,  the  yellow 
of  the  nnterior  ones  wide  and  entire,  that  of  the  poalerior  ones 
narrow  mid  iiLten-iijitcd.  The  cIiiBiioiit  are  ubluse,  equalling  tlit? 
Hpveiith  SfgnienI  in  k-iigth.  Thf  U-gs  ai-e  yellow,  the  tips  of  the 
fore  tibiae  widely,  the  hind  Ublae  narrowly,  bluck-riuged,  tin- 
fore  tarsi  from  the  tip  of  the  llrBt  joint,  the  middle  and  hind  larei 
from  the  tip  of  the  necond  joint  oiiwiirdti  are  black.  The  winip" 
are  bare,  hyaline,  vorj'  faintly  cinereoM«,  the  more  delicate  veins 
teetac(K>us,  the  heavier  ones  fuscous.  Pennsylvania.  (Ix>eir.] 
Fork  of  cubitus  petiohite.     (fi.  Henshaw,  in  litt.) 

11.  Procladiaa  admnbratiu  n.  (tp. 

(PI.20,  figs.  1-5) 
The  larvae  wwe  collected  iu  July  and  Oct*iber  in  Eddy  l*oud7 
Ithaca  N.  Y.     Tlit;  larva  is  a  buff  yellow,  mottled  more  or  leea 
with  browninh  epolB.     I/*ngth  abont  5  mm. 

Head  short,  about  one  and  one-half  times  as  long  as  wide, 
bi-owhish,  antenna  about  one-fourth  longer  than  the  mandible, 
its  basal  joint  moi-e  than  three  fourths  the  entire  length.  The 
eye  spots  black,  simple,  Mandible  rather  slender,  npical  tooth 
sharp,  black  tipped ;  the  lateral  teeth  small  and  indistinct. 
Maxilla  large,  with  a  prominent  stout  palpus.  Hypopharyni 
composed  of  a  i>air  of  cnned  pectinate  chitinous  branches  ap- 
parently connected  in  the  center  by  membrane  (fig.l,  h).     Labium 

(1)  with  five  teeth,  the  laterals  a  little  longer  than  the  median. 
The  lateral  margins  of  the  atidonien  fringed  with  long  but  veri* 
delicate  jKile  hairs.  Anterior  legs  with  iiumerons,  short,  curved, 
but  not  i)ectinate  claws.  The  |H)sleri(ir  claws  are  of  two  kinds, 
the  centrals  long  and  slender  (lig.lH.  and  tlie  marginals  short  and 
flattened  (flg.3) ;  all  of  the  same  brownish  color.  The  dorBo-anal 
papillae  are  long  and  slender,  eiuh  with  ten  long  brownish  setae. 
The  four  anal  blood  gills  are  pointed  and  slender,  bat  not  as  long 
as  the  anal  proleps. 

The   pupa    is   brownish;    length    alMint    S    mm.     Respiratory 

trumpets  slender  (flg.5),  about  as  long  as  one  of  the  abdominal 


1 
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segmeDts,  the  surface  with  uiinute,  pointed,  t-hitinous  scale-like 
projections.  Body  smooth  and  hairless;  the  abdominal  segments 
under  the  highest  magnification  minutely  punctate;  the  lateral 
margins  of  the  last  two  segments  with  four  or  five  pale,  slender 
filaments.  The  caudal  fin  (fig.4)  with  rounded  paddle,  and  with 
small,  short,  marginal  setae. 

The  imago,  female.  Head,  including  front,  vertex,  back  of  head, 
orbit,  and  basal  antennal  joint,  yellowish.  The  second  antennal 
joint  and  a  triangular  spot  on  vertt^x  polished  black ;  the  remain- 
ing antennal  joints,  the  dorsal  surface  of  pi-obost  is  and  palpi  deep 
fuscous.  Thorax,  including  pleura  and  pectus,  yellowish  like  the 
head,  the  last  sometimes  blackish;  the  dorsum  with  three  dark 
brown  or  black  longitudinal  stripes,  the  middle  one  divided;  scu- 
tellum  and  metanotum  blackish.  Abdomen  fuscous,  each  segment 
with  a  wide  dusky  yellow,  iK)8terior  margin;  venter  dusky  yellow, 
the  hair  of  scutellum  and  the  first  abdominal  segment  stiff  and 
black,  the  i*emaining  abdominal  segments  with  yellowish  hairs. 
I^gs  yellowish,  the  tips  of  the  tibiae  and  of  the  metatarsi,  and  the 
whole  of  the  remaining  tarsal  joints  subfuscous  or  blackish.  Fore 
metatarsus  al>out  two  thirds  as  long  as  its  tibia.  Fourth  tarsal 
joint  obcordate. 

Wings  subhyaline,  hairless,  the  radial  veins  yellow,  the  basal 
j)art  of  the  media  and  cubitus  as  far  as  the  crossveins  dusky, 
the  latter  also  darkened;  the  other  veins  pale;  R^  present,  near 
the  apex  of  11^;  the  cubitus  forks  far  distad  of  the  crossveins. 
Halteres  [)ale  yellow,     length  24  mm.     Ithaca  N.  Y. 

12.    Procladius  pinguis  Jjoew 

1861 .    T  a  D  y  p  u  s   Lw.    Berl.  Eiit  Zeit.    p.308 

(P1.27,  llg.3;  pl.19,  tigs.  3  aud  4) 

The  larva  is  of  a  reddish  color  of  almost  as  deep  a  shade  as  a 
Ohironomus  larva.  The  single  larval  skin  was  lost.  The 
pupa  is  fuscous;  its  respiratory  trumjiets  are  white,  compara- 
tively large^  with  the  fn»i»  end  open  and  larger  in  diameter  than 
at  any  other  point.  The*  surfac^e  quite  smooth.  The  abdomen  is 
nearh'  dcnoid  of  setae,  excepting  the  margin  of  the  last  two 
segments,  which  are  as  shown  in  fig.4,  pl.19;  each  with  about  fi\'e 
filaments  on  each  side.  The  caudal  fin  is  nearly  circular  in  out- 
line with  a  V-shajied  notch  at  the  ajK^x,  margin  ciliate. 

The  imago,  female.  Black,  shining;  wings  cinereous  hyaline, 
bare,  the  heavier  veins  dark  fus<»ou8;  halteres  white;  first  pair  of 
legs  pitchy  black,  bases  of  femora  yellow;  middle  and  hind  legs 


10.  ProcladinB  flaricinctu*  Loew 
1801    T  It  n  J-  p  u  s   Lw.    Uerl.  Ent-  Zeit    ii.308 

Kale.  I'itoLj'  black,  sbtniug;  Ihe  base  of  (.'iicli  scgiueDt  uf  the 
nbdomen  jellow;  the  wings  hjaline,  bare,  the  heavier  veins  fus- 
cous; halteres  while;  legs  yeilow,  the  tips  of  the  fore  and  hiiid 
tibiae  and  the  apit-al  half  of  all  the  tarsi  blaok.  Length  3  mm. 
Wing  2,7  mm. 

iShtniug  pitchy  black,  i'alpi  yellow;  face  yellow;  antennae 
dark  fuscous,  its  hairs  of  the  same  color.  Pleura  ferruginoue. 
The  base  of  each  of  the  ubdoniinal  segments  is  yellOTv,  the  yellow 
of  the  anterior  ones  wide  and  entire,  that  of  the  posterior  ones 
narrow  and  interrupted.  The  claspeps  are  obtuse,  etjualliug  the 
Berenth  segment  in  length.  The  legs  are  yellow,  the  tipa  of  the 
fore  tibiae  widely,  the  hind  tibiae  narrowly,  black-ringed,  the 
fore  tarsi  from  the  tip  of  the  first  joint,  the  middle  and  hind  taj-si 
from  the  tip  of  the  second  joint  onwards  are  black.  The  wings 
are  bare,  hyaline,  verj  faintly  einereous,  the  more  delicate  veins 
testaceous,  the  heavier  ouwi  fuscous.  Pennsylvania.  (Ixmjw.) 
Fork  of  cubitus  i>etiolate.     (S.  Uenshaw,  in  litt.) 

11.    Prooladins  adombratos  n.  s]i. 
(Pl.a),  flgB.  1-5) 

The  lai'vae  were  collected  in  July  and  October  in  Eddy  Pond, 
Ithaca  N.  Y.  The  larva  is  a  buff  yellow,  mottled  more  or  less 
with  brownish  spots.     Length  about  5  mm. 

Head  short,  about  one  and  one-half  times  as  long  as  wide, 
browhish,  antenna  about  one-fourth  longer  than  the  mandible, 
Its  basal  joint  more  than  three-fourths  the  entire  length.  The 
eye  spots  black,  simple.  Mandible  rather  slender,  apical  tooth 
sharp,  black  tipped;  the  lateral  teeth  small  and  indistinct. 
Maxilla  large,  with  a  prominent  stout  palpus.  Hypopharynx 
composed  of  a  pair  of  curved  jwctinate  chitinons  branches  ap- 
parently connected  in  the  center  by  nien>brane  (fig.l,  h).  Labium 
(I)  with  five  teeth,  the  laterals  a  little  longer  than  the  median. 
The  lateral  margins  of  the  abdomen  fringed  with  long  but  very 
delicate  pale  hairs,  .\nterior  legs  with  iiiiiiicrous.  short,  curved, 
but  not  pectinate  claws.  The  [Miwlerior  chnva  are  of  two  kinds, 
the  centrals  long  and  slender  (fig.-),  and  the  marginals  short  and 
flattened  (fig.3) ;  all  of  the  same  brownish  (■oli)r.  The  dorso-anal 
papillae  are  long  and  slender,  each  wi(h  ten  long  brownish  setae. 
The  four  anal  blood  gills  are  jminted  and  slender,  but  not  as  long 
as  the  anal  prolegs. 

The  pupa  is  brownish;  length  alKiut  .1  mm.  Respiratory 
trumpets  slender  (flg.5).  about  as  long  as  one  of  the  abdominal 
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segmentSy  the  surface  with  minute,  pointed,  chitinous  scale-like 
projections.  Body  smooth  and  hairless:  the  abdominal  segments 
under  the  highest  magnification  minutely  punctate;  the  lateral 
margins  of  the  last  two  segments  with  four  or  five  i)ale,  slender 
filaments.  The  caudal  fin  (fig.4)  with  rounded  paddle,  and  with 
small,  short,  marginal  setae. 

The  imago,  female.  Head,  including  front,  vertex,  back  of  hejid, 
orbit,  and  basal  antennal  joint,  yellowish.  The  sei-ond  antennal 
joint  and  a  triangular  spot  on  vertex  polished  bl:uk ;  the  remain- 
ing antennal  joints,  the  dorsal  surface  of  pw)bos(  is  and  palpi  deep 
fuscous.  Thorax,  including  pleura  and  i)ectus.  yellowish  like  the 
head,  the  last  sometimes  blackish;  the  dorsum  with  three  dark 
brown  or  black  longitudinal  8trii)es,  the  middle  one  divided ;  scu- 
tellum  and  metanotum  blackish.  Abdomen  fuscous,  each  segment 
with  a  wide  dusky  yellow,  jjosterior  margin;  venter  dusky  yellow, 
the  hair  of  scutellum  and  the  first  abdominal  segment  stiff  and 
black,  the  remaining  abdominal  segments  with  yellowish  hairs. 
Legs  yellowish,  the  tips  of  the  tibiae  and  of  the  metatarsi,  and  the 
whole  of  the  remaining  tarsal  joints  subfuscous  or  blackish.  Foi*e 
metatarsus  alwut  two  thirds  as  long  as  its  tibia.  Fourth  tarsal 
joint  obcordate. 

Wings  subhyaline,  hairless,  the  radial  veins  yellow,  the  basal 
j>art  of  the  media  and  cubitus  as  far  as  the  crossveins  dusky, 
the  latter  also  darkened;  the  other  veins  pale;  R^,  i)resent,  near 
the  apex  of  K, ;  the  cubitus  forks  far  distad  of  the  crossveins. 
Halteres  pale  yellow.    length  2 J  mm.     ltha<a  N.  Y. 

12.    Procladius  pinguis  Ix)ew 
1861 .   T  a  n  y  p  u  s  Lw.    Beii.  Eiit.  Zeit.    p.308 

(P1.27,  «g.3;  pl.19,  ligs.  3  and  4) 

The  larva  is  of  a  reddish  co'lor  of  almost  as  deep  a  shade  as  a 

Ghironomus    larva.    The  single  larval  skin  was  lost.     The 

pupa  is  fuscous;    its  respiratory  trumpets  are  white,  compara 

tively  large^  with  the  frcn?  end  oikmi  and  larger  in  diameter  than 

at  any  other  point.    The  surface  quit(^  smooth.    Th(»  abdomen  is 

nearly  devoid  of  setae,  excepting  the  margin  of  the*  last  two 

segments,  which  are  as  shown  in  fig.4,  ]»1.10;  earh  with  about  iivi^ 

filaments  on  each  side.    The  caudal  fin  is  nearlv  circular  in  out- 

line  with  a  V-shaped  notch  at  the  ajK^x,  margin  <iliate. 

The  imago,  female.  Black,  shining;  wings  tinenMtus  hyaline, 
bare,  the  heavier  veins  dark  fus<Hms;  halten^s  white;  first  i)air  of 
legs  pitchy  black,  bases  of  femora  yellow:  midtlle  and  hind  legs 
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E^fllow,  the  extreme  tips  of  the  tibiae  nnd  the  a[iicjil  luilf  uf  each 
bjtarBUS  black.    I.englh  ;t.3  mm.    Wing,  ^^.l  uiin. 

■  The  species  resembles  T.  nervoaus  (Kuropeaii),  but  the 
I  jellow  base  of  the  uotenuae  aud  the  white  halteres  distinguish  it 
I  witli  certaiutv.  Shining  pitchv  black,  paljii  fuscous;  fate  and 
L  front  sordidlj-  ferruginous;  antennae  fumrous,  the  siapus  and  the 
i  basfll  joints  of  the  Bagelluui  yellow.  Pteuiii  femiginoos;  pectus 
F'_rellow.  Th(!  foi-e  legs  pitchy  black,  the  coxae  and  hasiil  third  of 
f  eOfh  femur  yellow;  the  middle  legs  yellow,  the  bases  of  tlielr 
f  ti'biue  itifuscated,  the  tijis  of  the  tibiae  and  the  part  of  the  tarsus 
f  from  the  lip  of  the  metatnrsns  fuscous  black ;  the  hind  li^  yellow, 

■  'the  tip  of  tibia  and  the  part  of  tarsus  lieyond  the  tip  of  the  secoud 

■  Joint  fuscous  black.    Halteres  yellowish  white.    Wings  cinereons 

■  byaliue,  hare,  the  more  delicate  veins  pale  fuscous,  the  heavier 
I  Ones  dark  fuscous.     New  York. 

I  To  the  above  description  may  be  add<^  that  in  a  newly 
I  emerged  specimen  the  dorsum  of  the  thorax  is  distinctly  striped, 
I  with  tlte  8])ace  ttetween  the  stripes  yellowish.  The  fourth  tarsal 
I  Joint  is  longer  fhiin  the  fifth,  and  but  little  broadeneil.  Legs 
I  sparsely  haired,  Foto  tibia  aliout  twice  as  long  as  its  meta- 
[  tarsus.  Wing  venation  a»  figured.  One  bred  sjiwimen.  Ithaca, 
'   N.  Y. 

13.  Procladius  scapularis  Locw 
1806     T  a  n  y  p  u  8  Lw.    Berl.  Ent  Zelt    p.2 
(P1.27,  flg.4) 
Kale.     The  abdomen  white  and  black  annulate,  the  fore  tibiae 
and  the  fore  metatarsi  white  excepting  their  tips. 

Female.     Abdomen  wholly  black,  the  fon-  legs  excepting  the 
bases  of  the  femora  black.     r.«ngth  3  to  3.7  mm.     Wings,  2.5  to 
,    2.7  mm. 

Xale  and  female.  Itlack.  the  humeri  and  the  upper  half  of  the 
pleura  white,  the  legs  white  and  black  variegated,  the  wings  Ixii-e, 
with  a  central  black  spot  covering  the  crossveins,  the  fourth  tarsal 
joint  short,  obcordate. 

Head  whit<'.  the  disk  <)f  the  occiput  iiitchy  black;  antennae  of 
the  female  sliovl.  fusrouN;  of  tlic  ciiah-  niitcuTiat-  the  first  joint 
is  black,   the  lla-icllnm   siibfiiscous.      The   tlionix   of  the   male   is 
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white;  the  abdomen  of  the  female  is  wholly  black.  All  the 
femora  excepting  their  white  bases  are  black,  or  pitchy  black 
in  both  sexes;  the  tibiae  and  fore  tarsi  of  the  female  are  the 
same  color;  those  of  the  male  are  white,  but  the  tii)s  of  the 
tibiae  and  the  tarsi  from  the  end  of  the  first  joint  are  black. 
The  middle  and  hind  tibiae  are  white,  the  base  and  tip  widely 
black;  the  middle  and  hind  tarsi  black,  the  first  joint  except  its 
tip  white;  all  the  fourth  tarsal  joints  of  both  sexes  short, 
obcordate.  Halteres  whitish.  Wings  bare,  subhyaline,  with  a 
small  black  spot,  which  covers  the  crossvein  and  anastomoses 
with  a  small  spot  (also  black)  on  the  cubitus.  The  female  differs 
in  having  black  middle  tibiae  each  with  a  white  ring.  Wash- 
ington, I).  C. 
A  male  and  a  female  specimen,  the  first  from  New  Jei-^ey,  the 

second  from  Washington,  1).  C,  in  my  possession  agree  pei^fectly 
with  the  above  description.  It  may  be  added  that  the  basal  two- 
thirds  of  the  antennae  and  its  hairs  are  pale  fuscous,  the  apical 
one-third  darker. 

Oenus  16.    Anatopynia,  new  genus 

Tanypus    arelgen.     Illiger's  Mag.     1803   (pt.) 
Belongs  to  the  group    Tanypus.     Antennae  fifteen-jointed 

in  both  sexes;  wings  bare;  Rj  usually  pin^ent  near  the  tip  of  R3; 

fork  of  the  cubitus  slightly  proximad  of  the  M-Cu.  crossvein. 

Type  of  the  genus  T  .  p  1  u  m  i  j)  e  s  Fries  (1823) . 
To  this  genus  probably  belong  also  the  following  European 

species:  forcipatus  Egger  (1803)  ;  nudipes  Zett.  (1850)  ; 

consobrinus    Zett.;     lactipennis    Zett.;    morio   Zett.; 

pubitarsis    Zi4t.      The    species    tricolor    Lw.     (N.  Y.), 

humeral  is  Lw.  (Cuba)  and  turpi  s  Zett.  (Greenland)  may 

possibly  belong  in  this  genus.    See  dt^^vcriptiona  on  p.  127, 130.    Of 

this  group  Meinert  (1880)   has  figui-cil  the  n»spiratory  organ  of 

the  pupa  of  p  1  u  m  i  j)  e  s . 

Genus  17.     Ablabesmyia,  new  genua 

Tanypus   Moigen.     1803  (pt. )  ;  T  a  11  y  p  u  s   Skuse.     1S81) 

Antennae  15-jointed  (counting  basal  joint);  wings  hairy,  the 
cubitus  forks  at  or  before  the  M-Cu.  crossvein. 

For  this  subdivision  Sknse  (1880)  had  proposed  to  retain  the 
name  Tanypus  Meigen,  but  this  cannot  bo  maintained  for 
the  reasons  given  on  p.l25. 
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KET  TO  SPECIES  OF  ABLABEBX7IA 
LatLUr 
u  t^liititii  witli  but  four  (eelh,  i\\.Vi.  fig.O.  .  .25.  Species  from  ItMca,  N.  Y. 
IK  Ijibluin  with  five  Ii?et1i 

h  Severnl  claws  of  the  posterior  feet  ntouter  tknd  con^lcnouslr  darker 
coloi-ed  tbnn  the  otlier^  pI.lU.  tlg.l4.    Anteunae  over  tbr«e  times  u 

loiiB  na  Itie  innndlblee G.   ni  o  n  1 1 1  s 

66  Clnws  of  poBterlor  feel  all  tlie  Boine  color 

(■  Aiilenuae  rather  sburt  niiil  Htoiit  (pl.2().  flg.l)   less  than  1.5  times 
>18  long  ss  the  mnnOltile;  sides  of  atxlomen  fringed  laterally  with 

hairs Procladius   udnmbratus  (q.  v.) 

re  Aiitemine  over  Itvico  as  long  aa  the  mandibles 

d  Teeth  i>f  lubiiuu  of  nboiit  riiunl  length;  nnleuniie  Ibree  times  as 

long  as  ibe  iiiunOlble.  pi. 20.  flg.B , 4.   carnea 

dil  Nut  na  iibore 

<  Mandible  atuiit  at  base  with  distinct  tooth  oear  npex;  basal 
Joint  of  anteiiiia  about  Iwo  ibirds  of  total  length,  pl.io,  flgs.  16 

and  17 22.    (astnoBo    n.  Bp. 

r-fi  Antenna  with  its  hassl  Joint  over  three  fourlbs  the  total  length, 
pl.l9,  flg.l US.    flavifrons    n.  sp. 

a  Sn'lmiiiiiig  pnddle  I'oundetl,  not  sharply  notched  al  npex 

b  Tniiiij>et  riitlier  cluuKnte.  over  four  limes  ns  luiig  as  wide;  awlmmitiR 
imddle  as  bIiowu  In  pl.20,  flg.4 

r  r  o  <•  1 II  (1  i  11  R  ml  11  tu  b  r  a  t  u  8  (n.  v.) 
hh  Trumpet  short    (pi. 19,   flg,3)  ;   awhnniiug  paddle   as  aliown   on   pl.l9, 

flg.4 Procladius   pinguls  (q.  v.) 

10  Swimming  paddle  wltli  two  pointed  lobes 

b  Thoracic  respiratory  organ    (trumiiet)   egg-slinped,  with  very  small 

ai>ertHie,  pl.lO,  flg.l3 6.   moDi  lis 

hb  Itreathhig  organ  funnel  oi'  club-shaped 

c  Brentlkinf;  organ  clnb-sliaped,  pi. 10,  flg.2.  .IC.    f  1  a  v  1  f  r  ons   n.  sii. 
cc  Breatiiing  organ  not  of  this  type 

d  Swimming  jiaddle  rnther  broad,  but  tlllte  longer  than  wide,  pi. 19, 

fig.G.    TruniiK.'t  iis  shown  in  flg." 10.    d  y  a  r  1 

fill  Swimming  paddles  quite  pointed 

*•  Paddle   and    breiitliiag    trumpet    ns    sliowu    ou    pi. 19,    flgs.    18 

and  19 22.    fnstuosa 

fc  As  shown  im  pl.20,  llt's.  '  iii'd  8 4.   c  a  r  n  e  n 

a  Wings  do udeil  (banded  or  siwtted) 
h  IjOrs  nearly  uniform  In  color 
c  Wings  nnirormly  spotted  with  fuscous;  fuscous  species;  the  thorax 
(viib  three  OusUy  strljies;  legs  j-ellow;  length  4.5mm.;  female. 
(=  ?  d  0  c  e  d  e  n  H     Walk . ) 1 .   p  i  c  t  i  p  e  n  n  i  s 

rf  The  first  fascia  of  the  whig  lies  dlstad  of  thi!  <T0S8veIn;  length 
2>i  to  4  mm 2.    blfasclata 


MAY   FLIES   AND   MIDGES  OP   NEW   YORK  137 

dd  The  fascia  lies  proximad  or  over  the  crossveln 

e  The  abdominal  segments  of  the  male  each  have  brown  posterior 

margins ;  head  brown,  3  mm 3.   futilis 

ee  The  abdominal  segments  of  the  male  have  brownish  fasciae  or 
spots  near  anterior  margin  of  each ;  the  female  has  a  brown- 
ish abdomen  with  paler  posterior  margins  to  the  segments 
/  Three  to  five  mm.  in  length;  pale  yellowish;  abdominal  fas- 
ciae of   the  male  pale  brown ;  dorsal   stripes  reddish  or 

brown 4.   c  a  r  n  e  a 

//  Two  and  one  half  mm.  or  less  in  length ;  thorax  brownish ; 

dividing  lines  cinerous 4a.    var.  a.  c  a  r  n  e  a 

bb  Legs  distinctly  bicolored 

c  Wings  ^)otted  but  not  banded 

d  Species  with  brown  or  black  thorax  and  abdomen,  pl.37,  flg.17 

(Greenland)  5.   pulchripennis 

dd  Pale  (reddish  or  yellowish)  species 

c  Tibia  with  three  rings;  femur  with  one  at  the  tip  (=annu- 

latus    Say) 6.   monilis 

ee  Tibia  not  with  three  rings 

/  Femur  with  two  brownish  rings  near  the  apex ;  wing  with 
about  eleven  brown  spots  (California  and  New  Mexico) 

7.    venusta 
//  Femur  w^ith  one  ring 

g  Abdomen  of  male  pale  yellow,  black  and  brown  fasciate; 
wing  with  apex  from  slightly  before  tip  of  R„  grayish 
brown   and   containing   several    whitish    hyaline   drops; 

length  5  mm.   ( Washington) 8.    guttularis 

gg  Abdomen  brownish  fasciate;  wing  with  apical  half  with 
many  mostly  isolated  brown  spots;   length  3  to  4  mm. 

( New   Mexico) 9.    barberi 

cc  Wing  with  one  or  more  cross  bands 

d  Femora  and  sometimes  tibiae  also  witli  brown  bands 

e  Wing  with  median  baud  and  apical  third  of  wing  brownish, 
marked  with  several  hyaline  six>ts ;  each  femur  with  sub- 
apical  ring,  tibia  with  basal  ring;  length  3  to  4  mm. 

10.   dyari 

ee  Apex  of  wing  witli  baud  or  spot,  but  no  hyaline  spots  in  it 

/  Wings  yellow,  humeral  crossvcin  brown  clouded,  brown  fascia 

across   wing   and   at   ai)ex   of   vein   R„   each   femur   with 

apical  and  tibia  with  basal  band;  tarsi  white,  apical  joint 

brown  ;  length  3  to  3.5  mm.  (New  Jersey) .  .11.    j  o  h  n  s  o  n  i 

ff  A  pale  brown  cloud  near  the  tip  of  the  wing  also ;  length  3  to 

5  mm 12.    o  r  n  a  t  a 

dd  Femora  and  tibiae  not  banded,  or  with  only  apices  of  femora  and 
either  bases  or  apices  of  tibiae  slightly  darkened 
e  Wing  witli  one  faint  brown  band.     Yellow  species  with  three 
thoracic  strii>es,  metanotuni,   siwts  on  pleura  and  sternum, 
brownish  black ;  apices  of  femora  and  bases  of  tibiae  brown- 
ish ;  length  3  mm. ;  female  (Alaska) 13.    a  1  g  e  n  s 


ee  Wing  wlih  two  erosa  bauds  and  Ihe  apex  Inrgely  brom,  tliese 
bauds  ointalDliii;  hyoUue  spots ;  apk-ps  of  ftsiiora  and  tlbtne 
slightly  darkeued;  leDgtli  3  lum.  (New  nnnii«hlre)  (com- 
pare dyiirl) 14.    discolor 

aa  Wings  not  clouded  excepting  sometiuies  tbe  crossveln  or  n  faint  smokl- 
nesB  neiir  the  aplcul  end 
b  Pale  epctios 
c  Species  over  3  miu.  in  length 

<t  Wholly  jellowUb  n[)ede« 15.    ni  e  1  a  n  o  p  s 

dil  Abdomen,  ut  least  of  Ilie  male,  with  brown  fasciae 
p  Thoracic  stripes,  melimotum,  and  sternum  brown 

10.    riovifrons  n.  «p. 

06  Thoracic  stripes,  etc,,  ycllon' 24.    nigropunctat a 

cc  Hpecies  Icrh  than  2.5  mm.  iu  Icngtli 

d  Tborax  not  striped;  pole  yellow  siiccles 
*  Leuetb  1.5  to  2  mm,,  front  nictatantus  ncariy  as  long  as  its  tibia ; 

(St   Vincent   Isiand) IT.  flBTeoU 

ee  hength  1  mm.,  basal  cells  of  wing  short  (D.  C.) 

20,   plloselln 
dtf  Thorax  with  longitudinal  fitri|>es 

Uo  Abdomen  pule  yellow;  tlic  male  wlih  segments  two  to  Qve  with 
a  band  near  the  base  and  nearly  the  whole  of  the  following 
BCfcments  pnle  brownish;  moutb  parts  brown;  It,  present  near 
the  tip  of  R,;  length  l.'JC  to  2.5  mm.  <New  Mexico).  (A 
vnrletj-  with  yellow  moutb  parts  from  New  Torlt.) 
IS.  p  a  1 1  e  n  s 
ee  Not  as  above ;  basal  cells  of  wing  short 

f  Species  1.5  to  2.25  mm.  long  ;  abdomen  brown  with  ashy  pos- 
terior margins  to  the  segments ;  crossvcin  proxlmad  of  the 
basal  third  of  the  wing  (New  Yorit  and  St  Vincent  Island) 
19.    Indecisa 
ff  Species  1  mm.  In  length  (Washington.  D.  C.) 

20.    pllosella 
66  Darker  species 

c  Ilalteres  pale  fuscous ;  blackish ;  legs  sordidly  yellowish  brown ; 
tibiae  long-haired ;  thorax  darli ;  abdomen  somewhat  shining  and 
fuscous  haired;  the  R-M  crossvein  near  the  middle  of  the  wing; 

length  2.5  mm.  (Greenland) 21.    tibialis    Staeger 

cc  Not  as  above 

d  Length  3  mm. ;  metatarsus  about  O.G  as  long  as  the  tibia ;  haiteres 

white   -J-l.    fastuosa    n,  sp. 

(id  Length  3.5  to  4  mm,  ;  liallcrcs  liitfoiis 23.    li  i  rti  pennis 

1.  Ablabesmyia  pictipennis  Zcllcrsicdt 
1838   Tanypus  Zelt.    In.^.  Lappon.    SIS.     (-?  T.  deoedcns  Walker) 
1878   T  a  n  y  p  u  H  O.  S.  CafI,  Di]>t.    22 

Female.  Fuscous  blji.'k.  ]pilos.':  llic  tli-ntx  willi  ll.roo  dusky 
stripes;  tlie  wings  white,  uniformly  siu-iuklod  witL  fuscous  clouds; 
tlie  haiteres  white;  (he  legs  yellow.     Jx-ugth  4.5  nun.     This  species 
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resembles  T.  nebulosus(an  European  species)  but  is  a  little 
smaller,  the  abdomen  is  not  annulate,  the  incisures  only  being 
narrowly  pallid,  and  the  wings  are  white,  uniformly  fuscous 
spotted,  hairy.    Gi-eenland.     (Staeger  and  Lundbeck.) 

T.  nebulosus  mentioned  above  is  a  grayish  brown  fly 
about  7  mm.  long,  with  striped  thorax  and  banded  abdomen; 
legs  reddish  yellow,  the  tibiae  with  dark  tips  and  the  tarsi 
dusky;  wings  hairy,  clouded;  the  fork  of  the  cubitus  ses-sile. 

The  description  of  Tan y pus  decedens  Walker  p.22. 
(1848)  is  as  follows:  This  species  resembles  T.  nebulosus 
Meigen,  but  the  spots  of  the  wings  are  much  fainter  and  the  tips 
of  the  thighs  and  of  the  shanks  are  not  dark.  Length  of  the  body, 
4  mm.  Of  the  wings  10  mm.  St.  Martin's  Falls,  Albany  River, 
Hudson  Bay  Tor. 

2.  Ablabesmyia  bifasciata  Coquillett 

1901    Tauypus  Coq.     Proc.   U.    S.   Nat.   Mus.     23:609 

Kale.  Differs  from  johnsoni  (see  numil)er  11)  as  follows:  Front 
corners  of  seutellum  brown,  apical  joint  of  tarsi  white,  no  brown 
band  on  femora,  nor  on  tibiae,  brown  of  ailxlonien  confined  to  a 
fascia  at  base  of  segments  2  to  6  and  middle  of  dorsum  of  seventh, 
(front  tarsi  wanting),  hairs  of  wings  chiefly  brown,  humeral 
crossvein  not  bordered  with  brown,  the  first  fascia  lies  beyond  the 
small  crossvein;  length,  4  mm. 

Female.  Hairs  of  antennae  whitish,  jtbdomen  yellow,  destitute 
of  brown  markings,  othenvise  as  in  the  male.  Length  2.5  mm.  A 
specimen  of  each  sex. 

Habitat.  Riverton,  N.  J.  ((\  W.  Johnson)  ;  Pennsylvania;  and 
Boston,  MaBs. 

3.  Ablabesmyia  futilis  Van  dor  Wnlj) 
1868   T  any  pus    Wulp.     Tijd.  v.  Ent.     ser.2.     2  (X),  130 

Fuscous;  the  abdomen  white  and  fuscous  annulate;  seutellum, 
legs  and  halteres  pale  yellow:  wings  pilose,  clouded  and  spotted; 
fork  of  the  cubitu^s  sessile.     Male;  length,  ?>i\\m. 

Kale.  The  head  is  dark  brown,  on  the  ovo  uiargins  with  a  paler 
sheen;  proboscis  and  i)alpi  brown;  antennae  with  its  hairs  yellow- 
ish brown.  The  thorax  moderately  arched,  dark  brown,  the  ante- 
rior margin,  the  humeri,  and  a  pair  of  longitudinal  stripi^s  upon  the 
dorsum  with  a  whitish  slnvn;  scutelluui  whitish  wllow;  meta- 
notum  blackish.  Abdomen  transparent  whitish,  Avilh  a  broad 
brown  posterior  margin  on  each  soguKMit  and  a  blackish  brown 
interrupted  longitudinal  doi^al  strijie;  the  last  segment  wholly 
darkened;  somewhat  flattened,  the  last  two  segments  a  little  broad- 
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ened;  the  claapers  brownish  }-«ll(rAv,  ub  long  an  Uic  Inst  Begment; 
the  hair  of  the  abdomen  pale  vellow  or  light  brown,  verj  dense 
and  long.  Legs  unicolored,  pale  broftnish  yellow;  tlie  coxae 
alone  somewhat  darker ;  the  fore  tarsi  not  bairy ;  the  fore  meta- 
tarsus about  one  foiirtb  shorter  than  the  tibia;  the  fore  femora 
upon  the  flexor  surface,  as  also  the  whole  of  the  hind  legs  with  a 
moderately  long,  delicate,  yellowinh  hair.  Halteres  pale  yellow 
or  whitish.  Wings  hairy,  hence  gi-ayish,  clouded  and  aiiotted; 
the  most  conspicuous  spot  covers  the  cronsveins,  another  spot 
nearer  the  wing  tip  between  the  radius  and  media,  another  below 
the  crossvein  not  far  from  the  posterior  nuirgiu;  the  humeral 
crossvein  is  black;  tJic  media  is  bent  downwards  a  little  just  Ite- 
fore  its  ending  at  the  wing  tip;  the  fork  of  the  cubitns  begins  at 
the  M-Cu  crossvein  and  is  therefore  sexsile.  Translation  from  the 
Dutch  of  V,  d.  Wnlp,    Wisconsin, 

4.  Ablabesmyia  carnea  Fahri.  ius 

1805  CliironomuH   Fabr.     Syst.  Aut.    41.10 

J818  T  a  n  y  p  u  s  Medgen.    Sy»t.  Bwchr.    1 :07,  21 

1850  TanypuB  Zetterstedt.    Dipt.  Sea nd.    9:3020 

}Sai  Tony  pus    S(.'li)iier.     Fauna  Austrlaca.     2:020 

1877  TanypuB   V,  fl.  Wulp.    Dipt  Neerlandica.    p.301 

1823  TanypuB   altilpcs   FtIpb.    Monogr.  Tniiyp.  Suec.    Ki.  U 

(PI. 20,  figa.  8.  7,  ») 

Lanm.  larvae  from  Ithaca,  N.  Y.  Reddish  yellow.  Head 
about  three  times  as  long  as  wide,  the  antennae  slender,  three 
times  as  long  as  the  mandible,  the  first  joint  three-fourthe  of  the 
total  length.  The  labrum  smooth  above,  hairy  beneath,  with 
two  short  and  two  more  elongate,  very  slender-jointed  papillae. 
Mandibles  slender,  apical  tooth  black  tipped,  elongate,  lateral 
teeth  small  and  irregular.  Maxilla  with  a  stout  cylindrical 
palpus,  having  a  crown  of  5  or  C  apparently  jointed  terminal 
joints.  The  marginal  teeth  of  the  labium  are  rounded,  of  equal 
size  and  five  in  number;  those  of  the  hypopharynx  are  minnte, 
rounded  ami  also  of  equal  size  (fig. 6,  h).  The  body  has  a  very 
few  scattered  minuto  setae.  Caudal  api>endage8  as  shown  in 
pl.li),  flg.lO.  The  claws  of  the  posterior  legs  are  very  slender, 
and  the  slender,  r<'nlral  ones  apparently  without  a  basal  promi- 
nence. Anterior  claws  quite  numerous  and  slender,  not  pecti- 
nate. 

Fupa.  Yellowish;  length  4  mm.  Respiratory  trumpet  cucum- 
ber shaped  with  basal  end  somewhat  curved  and  tapering  (pl.2fl, 
fig.7);  near  the  base  of  each  is  an  arcuate  transverse  line  of 
short,  pale,  blunt  tubercles.  Abdominal  segments  nearly  devoid 
of  setae.     The  caudal  fln  (pi.20,  fig,8)  consists  of  two  pointed 
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processes,  each  with  a  i)air  of  pale,  slender  filaments,  and  on  the 
lateral  margin  of  each  of  the  last  two  segments  are  four  or  five  of 
such  filaments. 

Imago.  Male  and  female.  Pale  yellow,  wings  marked,  legs 
pale  yellow.    length  3  to  5  mm. 

Hale.  Head  pale  yellow,  inehiding  basal  joint  of  the  antenna. 
Antennae  yellowish  brown,  eyes  black,  palpi  and  apex  of  the 
proboscis  fuscous.  Thorax  pale  yellow  with  three  wide  buff- 
colored  stripes;  or  it  may  be  s^id  that  the  dorsum  of  the  thorax 
is  buff-colored,  having  three  fine  whitish  lines,  upon  each  of 
which  there  is  a  close  row  of  pale  hairs.  In  some  lights  the 
anterior  part  of  the  thorax,  a  si)ace  in  front  of  the  scutellum 
and  the  scutellum  have  a  whitish  sheen.  Pleura,  metanotum 
and  sternum  are  vellow^  or  buff-colored,  the  first  has  3  brownish 
bars  or  spots;  the  last  has  its  sides  brownish.  The  abdomen  is 
pale  yellow;  near  the  anterior  margin  of  each  segment  is  a  trans- 
verse row  of  brown  spots;  these  are  sometimes  confluent  and 
thus  form  bands;  the  last  two  or  three  segments  are  more 
brownish.  Genitalia  conspicuous,  pale  yellow.  The  hairs  on 
abdomen  and  genitalia  pale.  Legs,  including  coxae,  cream- 
white,  the  hairs  pale,  apex  of  each  tibia  with  a  very  minute  black 
oomb  with  one  tooth  prolonged  into  a  spur.  Fore  metatarsus 
more  than  three-fourths  as  long  as  its  tibia.  Wings  hairy;  a 
brown  cloud  covering  the  crossveins,  a  larger  paler  cloud  at  the 
tip  of  Ri  extending  nearly  across  the  wing,  but  very  faintly 
beyond  the  media;  a  third  faint  cloud  at  the  apex  of  Cuj  extend- 
ing to  the  media;  a  fourth  very  faint  one  in  the  anal  cell.  Veins 
pale,  except  the  cross  veins  which  appear  dark.  Some  of  the 
spots  on  the  wing  in  some  s]>ecimens  coalesce  so  their  wings 
may  be  said  to  have  two  cross  bands.     Ilalteres  white. 

Female.  Differs  from  the  inal<*  in  having  pale  yellow  anten- 
nae; palpi  sometimes  i)ale,  abdomen  yellow,  the  posterior  margin 
of  the  segments  with  a  whitish  sheen.     The  wings  are  broader. 

Var.  a.  female.  Differs  from  the  al>ove  in  having  the  anterior 
end  of  all  three  dorsal  stripes  tip[>ed  with  dark  brown,  and  two 
small  dark  brown  spots  on  the  middle  of  the  median  stripe. 
Metanotum  with  a  white  central  line,  pleura  w-ith  three  brown 
dashes,  two  vertical  and  one  horizontal.  ?>everal  s]>eciinens. 
Ithaca  N.  Y. 

Var.  h.  female.  Differs  from  a  typical  spe<*inien  in  having  a 
deeper  yellow  thorax,  brownish  strij>es,  yellowish  brown  meta- 
thorax,  pleura  and  sternum  yellowish  brown  or  brownish. 
Abdominal  segments  with  indistinct  yellowish  posterior  mar- 
gins. Legs  yellow,  last  two  tarsal  joints  iiifuscated.  Several 
specimeiMS.     Ithaca  N.  Y. 
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Var.  c.  tiiuh;  YplIowisU  brown;  length  2  to  2.5  mui.  Tboras, 
including  pleura,  sternum,  and  m^tanotum  reddish  l>rowa,  acutel- 
lnm  and  liumei'i  .vellow,  dorsum  of  th«i*ax  with  three  indistinct 
lon^tadinal  stripes  darker  brown.  By  oblique  light  it  appears 
as  if  there  wei-e  four  dark  brown  Rlripes  and  five  narrow  whitish 
ones.  Abdomen  y^-llowish  white,  with  the  anterior  margin  of 
each  segment  blackish,  this  color  produced  backward  on  the 
doreal  and  ventral  surface  in  a  fine  line,  forming  broken  longi- 
tndinal  stripes.  Posterior  segments  and  the  genitalia  more 
brownish. 

Female  like  the  male,  but  the  alninnu'ii  is  l>rowii.  with  slightly 
pater  posterior  margins.     Kliacu  X.  V. 

5.  Ablabesmyia  pulcripennis  I.undbeck 

180S    T  a  II  y  i>  u  s    Lundb.     VidciiBlc.  Mfttdel.     p.'JS)3 
(ri.S7.  fig.17) 

Kale.  Thorax  cinereouH  black,  with  three  wide  black  stripes, 
th(?  median  one  iMislcriorly.  the  two  lateral  ones  anteriorly  ab- 
breviated, the  foniier  diviiieil  by  a  flue  longitudinal  line,  the  in- 
termediate apace  and  the  lateral  margin  of  the  dorsum  with 
erect  black  pile;  scutellum  and  metatbnrax  black,  the  sternum 
and  the  sides  of  the  thorax  rinereouB.  Abdomen  alender,  black, 
with  dense  brown  pile,  the  ciiispei's  i|uite  large,  shining,  pilose. 
Antennae  brownish.  I.*g8  brown  or  dusky,  tibiae  and  tarsi 
white  annulate.  Halteres  yellow.  Wings  densely  clothed  with 
hairs,  and  therefore  cloudy;  at  the  costal  margin  yellowish 
tinged,  the  costal  veins  pale  brown,  the  others  not  colored.  The 
venation  as  shown  on  pl.HZ,  fig.17.  The  legs  have  long  pile,  the 
fore  metatarsus  is  one-third  shorter  than  the  tibia. 

Female.  The  female  is  shorter  and  stouter  than  the  male,  the 
legs  are  a  little  paler,  the  femora  yellow,  with  the  tips  blackish 
brown.  Legs  all  with  shorter  and  less  d'<'nse  pile,  the  antennae 
brown,  shorter  than  the  thorax,  in  other  respects  like  the  male. 
Greenland.     Translation. 

6.  Ablabesmyia  monilis  l.iniie 

1758    Tliiulii    IJiiii.     Syst.  Nnt.     e<l,  X.     ii.r*7 

171!"    Tliuila   l.iiJii.     SjKt.  Xllt.     Pd.  XII.     '.i  iltTH 
m  u  H    MpIkcii.     Klass.    1  :  19.  24 
i    M(>i):i'ii,     S.vHt.  Hi'wlir.     ]:fiO 
;    MolK.     /.'tr.  Dipt,  Pcniid.     i):an3 
!  Mcig.    Srliiiipr.  I'amiii  .Vustr.    2:020 
1   Moil.'.     Wiil|>.  Dljit.  NtHTl.     1:^02 
111  ii  1.- 11  1  ii  t  11  s    I ■■■cviT.     llfiii.  I'liist.  Ins.     C;304 
)^    ii  11  u  u  1  ii  t  11  s   Siiy.     .lour.  Aiad.  NiK.  Su.  Tliil,     3  ;I5 
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(PK19,  figs.  11,  12,  13,  14,  15,  and  pl.27,  flg.6) 

Laira.  The  larvae  were  found  in  Ithaca  and  Baranae  Inn, 
N.  Y.  They  are  yellow  with  bi-own  markings;  length  6-7  mm. 
Head  brown,  about  twice  as  long  as  wide;  antennae  slender, 
2.5  time«  as  long  as  the  nuindibleSy  the  basal  joint  about  six- 
sevenths  of  the  whole  length.  Mandible  ©lender  (fig.l4  md)  the 
apex  Mack  and  sharp,  the  two  lateral  teeth  short  and  sharp. 
Maxilla  (mx)  large  with  a  mesad  projecting  process;  its  palpus 
(p)  jointed,  about  one-half  as  long  as  the  mandible,  with  a  pair 
of  apical  papillae.  Labium  (1)  with  five  black  teeth,  the  laterals 
larger  and  longer  than  the  median;  hypopharynx  (h)  with  a 
toothed  margin,  excepting  its  middle  section  (covered  by  the 
labium)  which  connects  the  lateral  parts.  The  anterior  claws 
are  numerous,  slender,  curved  at  the  tip  but  not  pectinate.  The 
abdomen  is  glabrous.  The  i>osterior  appendages  resemble  those 
shown  in  fig.lO,  having  elongate  dorsal  jjapillae  each  with  about 
six  apical  setae.  The  claws  of  the  anal  prolegs  differ  from  those 
of  allied  species  in  having  two  on  each  foot  stouter,  and  much 
darker  colored  (fig.l2)  than  the  others  (fig.l  1) .  Besides  the  stout 
dark  ones  thei'e  are  the  usual  number  of  paler,  stout  marginals, 
and  slender  centrals. 

Pupa.  Dark  yellow,  mottled;  length  3.5  to  4  mm.  Respira- 
tory organs  ellipsoidal,  dark  colored  (tig.l3),  smooth  surfaced, 
the  polygonal  areas  of  the  chitin  distinctly  visible.  The  apical 
aperture  minute.  At  the  base  upon  the  thorax  there  is  a  trans- 
verse row  of  small,  sharp  tubercles.  The  surface  of  the  abdomen 
without  hairs,  excepting  the  lateral  margin  of  the  last  two  seg- 
ments, which  have  four  or  five  long  filaments.  The  caudal  fin 
has  two  pointed  lobes  each  with  a  pair  of  filaments. 

Imago.  Whitish;  antennae  of  the  male  with  i)ale  brown  hairs; 
of  the  female  still  paler;  ])alpi  yellowish.  Thorax  pale  ashgray 
with  live  narrow  longitudinal  stripes,  with  wider  intermediate 
spaces;  the  fine  lines  with  hairs;  srutellum  reddish  yellow, 
metanotum  brownish  black.  Abdomen  of  th^  male  with  a  more 
or  less  distinct  interrui)tcd  longitudinal  stripe,  which  broadens 
on  the  last  segments;  the  claspers  whitish,  rather  short  (pl.32, 
flg.3).  In  the  female  the  abdomen  is  wholly  dark  brown.  Legs 
white,  with  narrow  brown  rings,  one  j\ist  before  the  tip  of  the 
femur,  three  on  the  tibia,  two  on  the  first  tarsal  joint  and  one 
on  each  of  the  following  joints.  In  the  iiiah*  the  fore  tai'si  and 
the  hind  legs  are  short  hnired;  the  fore  metatarsus  about  one- 
fourth  shorter  than  the  tibia.  Hal  teres  white;  wings  with  a 
whitish  tint,  hairv,  with  brown  bordc^red  crossveins  and  manv 
brownish  gray  spots.  R.  is  present,  near  the  tip  of  R, ;  the  cubitus 
forking  proximad  of  the  crossvein.     Length  3.5  to  4.5  mm. 


J  ean  not  distingiiiBh  the  Aiaerican  specimens  fi-om  those 
which  I  have  from  Europo.  The  marks  upon  the  abdomen  of 
the  male  arc  quite  variable;  in  some  spi'cimeus  they  are  simpl.v 
Bpots  on,  the  poBtenor  lateral  margins  of  the  segments,  in  others 
they  form  a  bi-oken  median  dorsal  stripe,  and  iu  still  others  they 
ftre  almost  entirely  wanting.  The  male  genitalia  in  some  sped- 
ments  are  somewhat  brownish.  The  dark  spots  upon  the  wing 
are  arranged  as  follows;  One  on  the  humeral  crossvein,  one  on 
the  diecal  erossveins,  one  at  the  tip  of  R„  and  one  at  the  tip  of 
Bjif  The  paler  sjiots  are  lai^r  than  the  darker  ones.  There 
1b  one  IkjIow  the  tip  of  K,+5,  one  iu  the  middle  of  cell  Rj+t,  a 
small  one  at  Ihe  tip  of  the  median,  and  one  at  the  tip  of  cat-h 
braneh  of  the  cubitus,  one  or  two  in  the  median  cell  and  several 
in  th(^  anal  cell.  The  fork  of  the  cubitus  is  also  clouded.  Some 
of  these  spots  are  not  always  distinct  because  the  color  is  due 
to  the  darker  eolori'd  hairs,  which  ate  easily  rubbedi  off.  Tlie 
wing  of  the  female  is  iiaually  darker  than  that  of  the  male. 
{P1.27,  fig-6.)  Sjiecimena  from  New  Jersey,  Illinois,  Ithaca,  N.  y., 
South  Dakota. 

Osten  Sacken,  in  a  note  in  his  catalogue  of  the  North  American 
Dlptera  (1878),  first  calls  attention  to  the  fact  that  T.  annu- 
1  a  t  u  B  Say  and  ni  o  n  o  1  i  s  Liuu.  may  be  synonymous.  I  have 
compared  the  North  American  sjiecies,  which  agi-ee  perfectly  with 
Say's  description,  with  specimens  of  m  o  n  i  1  i  s  from  Europe, 
and  I  can  find  no  differences.  For  the  sake  of  comparison,  Say's 
description  is  given  belo^v. 

Tanypns  annulatits  Say 
Jour.  Ac.  Nat.  Se.  Phil.    3:15.    1823 

Tersuin  annulate  with  dusky;  wings  clouded  with  dusky  and 
with  three  or  four  bhicki.'ih  iioiiils,     liiliabit.s  Pennsylvania" 

Head  and  .Ktelliidiuiii  ivd-lirowii :  Miorax.  the  anterior  dilated 
line  with  a  lirowu  line  ahm^'  il.s  niidilU';  feet  white.  fJuKhs  having 
an  anniiluH  near  the  1i]p.  :nid  liliia  willi  iiiie  at  haw  and  two  near 
the  tip  fusrous;  wings  willi  large,  obsolete,  dusky,  spots  or 
clouds,  and  lliree  or  f()ur  l)ia<k-lirown  jioints,  of  which  two  are 
toward  the  middle  of  Ihe  wing,  and  (he  i-euiainder  on  tlie  costal 
margin  near  the  tiji;  lerguni  seguieuls  witli  a  dnsky  aanulus  at 
their  bases.    Iiength  about  ^/2()  in.     Stale. 
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7.  Ablabesmjria  vennsta  Ooquillett 

1902    T  a  n  y  p  n  8  Coq.     Proc.  U.  S.  Nat  Mus.    25 :91 

(P1.27,  fig.8) 

Kale.  Head  black,  mouth  parts  brown,  antennae  pale  yellow, 
middle  of  joints  of  basal  half  and  whole  of  the  apical  joint  browii, 
the  hairs  brown  and  yellowish;  thorax  black,  opaque,  mottled 
with  grayish  pruinose  spots  and  lines;  scutellum  yellowish,  its 
narrow  base,  stripe  in  middle,  and  nearly  whole  of  under  side 
dark  brown;  abdomen  whitish,  an  interrupted  band  on  the  hind 
end  of  the  first  five  segments  and  nearly  the  whole  of  the  follow- 
ing segments  brown;  legs  yellow,  two  bands  near  apex  of  each 
femur,  one  near  ba^e  of  each  tibia,  al-so  apices  of  tibiae  and  of  joints 
of  tarsi  brown;  wings  covered  with  hairs,  h^nline,  marked  with 
aibout  11  brown  spots  located  at  extreme  base  of  wing,  on 
humeral  crossvein,  before  middle  of  axillary  cell,  beyond  middle 
of  sjial  cell,  on  the  central  crossveins,  near  middle  of  cell  R^+a 
near  apex  of  this  cell,  beyond  middle  of  cell  M  and  of  cell  Cu,  and 
at  the  apices  of  the  vein  R^  and  of  Rg ;  Rj  near  its  apex  connected 
with  R,  by  Rj;  cubitus  forks  slightly  before  the  crossvein.  Length 
4  mm.    Los  Vegas  Hot  Springs,  N.  M. 

Four  male  specimens  from  Txiland  Stanford  jr.  University, 
Califomi^a,  agree  with  the  description  given  by  Mr.  Ooquillett, 
excepting  that  the  fasciae  at  the  posterior  margins  of  the  abdomi- 
nal segments  are  not  interrupted,  but  are  produced  forward  a 
little  at  the  middle.  Upon  the  ventral  surface  of  each  segment 
in  front  of  the  posterior  margin  there  is  a  bla-ck  spot.  The  large 
basal  joint  of  the  antenna  and  the  genitalia  are  brown.  Hal- 
teres  yellow. 

Four  female  specimens  from  the  same  place  are  like  the  male, 
but  the  antennae  are  wholly  fuscous,  and  the  abdomen  is  darker, 
with  more  yellowish,  and  the  venter  is  brown.  The  fore  meta- 
tarsus is  about  six  tenths  as  long  as  its  tibia. 

8.  Ablabcsmyia  gnttularis  Ooquillett 
1902  Tanypus  Coq.    Proc.  U.  S.  Nat.  Mus.    25:92 

Head  and  its  members  dark  brown,  joints  two  to  four  of  an- 
tennae, apices  of  the  other  short  ones,  and  a  space  before  the  apex, 
light  yellow, plumosity  brown,changing  into  whitish  at  the  apices; 
thorax  black,  opaque,  gi'ay  pruinose,  mesonotum  marked  with 
three  indistinct  dark  vittae,  the  middle  one  divided  bv  a  median 
blsick  line  prolonged  to  the  scutellum,  the  latter  light  yellow; 
the  abdomen  pale  yellowish,  first  segment  with  two  brown  vittae, 
the  others  with  a  black  fascia  before  the  middle  of  each,  hairs  of 
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each  aegmeut  consisting  of  an  anterior  whorl  and  a  posterior 
transrerse  pair  of  cluHloi-a  -,  legs  ligbt  .^^llow,  ooxae  black,  a  brown 
b&ni  before  apex  of  each  femur  and  anotlier  beyond  base  of  each 
.tibia,  apices  of  tibiae  and  of  tarsi  brown,  front  tarsi  ciliate  with 
several  ratlier  long  hairs;  -wings  wholly  lovered  with  hairs,  whitish 
fayaline,  from  base  tu  small  crossvein  marked  with  four  brown 
spots,  one  on  humeral  croasvein,  two  in  anal  cell,  and  one  before 
Apex  of  basal  cell  R,  passing  over  the  crossvein  at  apex  of  basal  cell 
'M  and  reaching  the  wing  margin,  where  it  is  greatly  extended 
and  rather  faint;  a  brown  spot  at  base  of  vein  B,+3.  apex  of  wing 
from  slightly  before  the  tip  of  R,  gra,i-ish  brown  and  containing 
several  whitish  hyaline  drops;  R,  near  its  tip  connected  with  B, 
ty  the  oblique  R, ;  haUoros  whitish;  length  5  nun.  Two  males. 
Pullman,  Washington. 

To  the  above  description  I  may  add  that  the  female  differs  from 
the  male  in  having  the  abdominal  scgiiients  more  yellowish,  wilh 
narrow  basal  fiisciae,  and  the  wing  markings  are  somewhat  darker, 
the  anal  eell  being  brown  with  several  hyaline  spots ;  length  4  mm. 
Five  females.     FuUman,  Washington. 

9.  Ablabesmyia  barberi  i'wpiillett 
TKnypns  Coq.    Vtoq.  U.  S.  Nat.  Mua.    25:90 

Hale.  Yellowiwh  wliile,  apiiiw  and  n  hroad  band  at  middle  of 
antennae;  three  vittae  on  meuonotum;  the  metanotom,  s)>ots  on 
the  pleura  and  sternum,  black ;  mouth  parts,  a  band  near  bases 
of  s^ments  2  to  5;  the  whole  of  the  following  segments  except 
(heir  hind  borders,  also  apices  of  femora,  both  ends  of  tibiae, 
apices  of  first  four  joints  of  tarsi  and  whole  of  last  one,  pale 
brownish;  mesonotum  opaque,  gi'ay  pruinose;  hairs  of  the  an- 
teoDae  pale  yellowish ;  wings  covered  with  hairs,  hyaline,  from  the 
base  to  the  small  crossvein  marked  with  three  brown  spots,  one 
on  the  humeral  crossvein  and  two  behind  the  anal  vein ;  from  small 
crossvein  to  wing  tip  are  many,  mostly  isolated,  brown  spots; 
El  near  its  a|>ex  connei-ted  witli  R,  by  the  oblique  K^;  cubitus 
forks  slightly  before  the  crossvein;  length  4  mm. 

Female.  Like  the  male  excc^jil  that  there  is  no  black  ring  at 
middle  of  the  antennae,  ami  the  abiiimicn  is  dark  brown.  cLang- 
ing  into  yellow  at  the  ajK-x.  tiie  lii'oail  hind  margins  of  the  seg- 
ments whitish;  length  ',i  nun.     Las  Vegas,  Hot  Springs  N.  St. 

10.  Ablabesmyia  dyari  C^iiiuillclt 
1002  T  n  h  y  P  u  s  Coq.    Eat.  News.    p.Sj 

(Pl.lO,  ng.7,  niKl  111-27.  dg.a) 
The  pupa   is  figured   and   hricHy  descril)Pd  liy   l>0('tor  H.   G. 
Dyar    (li)02)    p.5G.     He  says,   '-It   i-esemblcs   a   Culex   pupa. 
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has  the  same  habits,  resting  at  the  surface  of  the  water  with 
the  slender  funnel-shaped  prothoracic  air  tubes  penetrating  the 
surface  film  and  quickly  descends  when  disturbed.  The  anal 
paddles  resemble  those  of  O  u  1  e  x  ,  but  are  more  hairy.'' 

This  species  was  also  bred  in  a  laboratory  jar  at  Ithaca  K  Y., 
the  larva  having  been  collected  from  one  of  the  ponds  in  the 
vicinity.    The  empty  lar^  al  skin  of  the  single  specimen  was  lost. 

Pupa.  Fuscous  green.  Respiratory  trumpet  (pl.l9,  fig.7) 
somewhat  elongate,  its  free  end  open,  the  surface  rugose.  There 
are  no  blunt  setae  near  the  base.  Body  nearly  devoid  of  setae, 
excepting  the  margin  of  the  last  two  segments,  which  have  four 
or  five  lateral  filaments  each.  The  caudal  fin  consists  of  two 
pointed  lobes  with  ciliate  margins  (pl.19,  fig.6). 

Imago.  Male  and  female.  Yellowish  brown,  the  scutellum, 
abdomen,  halteres  and  legs  i>ale  yellowish,  the  abdomen  chang- 
ing into  yello^ash  brown  toward  the  apex  and  with  a  similarly 
colored  band  on  the  preceding  segments  except  the  first,  a  brown- 
ish band  before  apex  of  each  femur  and  near  the  base  of  each 
femur  and  near  base  of  each  tibia;  antennal  plumosity  of  male 
brown  mixed  with  whitish  and  changing  into  white  at  the  apex; 
mesoniotum  opaque,  grayish  pruinose,  the  three  >ittae  indistinct, 
yellowish  brown;  abdominal  segments  2  to  G  bearing  near  the 
base  a  dorsal  cluster  of  rather  long  brown  hairs;  front  tibiae 
only  pubescent,  their  tarsi  Ix^ariug  a  few  rather  long  hairs,  middle 
and  hind  tibiae  densely  covered  with  such  hairs;  wings  densely 
haired,  hyaline,  a  median  band  and  the  apical  third  brownish  and 
marked  with  several  hyaline  spots;  median  band  very  irregular, 
greatly  contracted  at  the  middle  and  expanded  at  each  end,  the 
median  crossvein  about  at  its  middle  and  clouded  with  darker 
brown,  the  hyaline  sj)ots  i)rincipa]ly  situated  near  the  hind  mar- 
gin of  the  wing;  brown  at  apex  of  wing  contains  about  eight 
hyaline  spots  and  dots;  cubitus  forks  slightly  before  the  cross- 
vein;  length  3  to  4  mm.  Washington  1).  (\;  New  York;  Massa- 
chusetts; South  Dakota;  Pennsylvania,  and  Michigan. 

In  an  immature  specimen  the  parts  of  the  body  described 
above  as  yellowish  are  more  or  less  green.  Wing  venation  as 
figured  on  pi. 27,  fig.O.  The  fore  metatarsus  is  but  little  over  one- 
half  as  long  as  its  tibia. 

11.  Ablabesmyia  johnsoni  Coquillett 

1901    Tanypus   Coq.     Proc  U.  S.  Nat.  Miis.     23 :  GOO 

Kale.  Yellow,  the  scutellum,  halteres,  and  tarsi  white;  apical 
joint  of  the  latter,  a  band  l>efoi»e  a]>ex  of  each  femur  and  no«ar 
base  of  each  tibia  brown,  abdomen  whitish,  each  segment  with 


an  irregular  brown  mark,  eomposed  pi-iDciimllj  of  two  median 
vittae  and  a  posteriur  arcuate  fascia^  most  distiut^t  on  the  mediao 
H^nients,  on  the  apical  ones  expanded  ho  as  to  cover  nearly  the 
entire  dorsum;  hairs  of  anlenuac  mixed  pale  yellow  and  brown, 
their  apicefl  chiefly  whitish,  mesonotum  opnque,  whitish  pniinose; 
in  certain  lighta  three  dark  yellow  vittae  are  visible;  front  tarsi 
clothed  with  verj-  short  hairs,  the  first  joint  two-thirds  as  long 
AH  the  tibia;  wings  whitish  hyaline,  almost  wholly  covei-ed  with 
jellow  hairs,  humeral  crossvein  bordei-ed  with  brown,  a  broad 
pale  brownish  fascia  crosses  the  wing  just  before  the  small  cross- 
vein,  and  u  second  slightly  broader  one  at  aj)ex  of  R,,  cuf)itu8  fork- 
ing a  short  distance  before  the  small  crossvein ;  length  3.5  mm. 

Female.  OitTers  from  the  male  as  follows:  Abdomen  with 
dark  yellow  motllings,  destitute  of  brown  markings,  hairs  of 
antennae  whitish,  vittae  of  mesonotum  more  distinct;  length  S 
mm,    Rivcrtoo  N.J. 

12.  Ablabesmyia  ornata  Aleigcn 
Tnnriius    Melg.     Syet  Beechr.     14,  7:31 
ISfii    T  a  n  ;  p  u  s    Sclilner.    Fauna    Auetr.    2 :620 
1877  TanypuB  V.  d  Wulp.     Dipt.  Nwrl.    p.304 

Hale,  Pale  yellow;  the  antenna,  and  its  hairs  of  the  male 
pale  brown.  Thorax  with  three  deeper  yellow  strijjes;  the  two 
lateral  ones  bounded  anteriorly  by  a  flue  brown  or  black  line, 
which  is  continued  over  the  pleura  to  the  base  of  the  wing;  meta- 
notom  brownish,  .\bdomen  with  slightly  darkened  incisures;  the 
last  segments  of  the  male  brownish  j"ellow;  claspers  yellowish, 
quite  stout.  r>egs  whitish ;  near  the  apex  of  the  femur  a  brownish 
ring;  the  tips  of  the  tibiae  slightly  browned;  fore  metatarsus  a 
little  shorter  than  the  tibia;  fore  tarsi  of  the  male  slightly  ciliate. 
Halteres  white.  Wings  hairy,  pale  yellow,  with  two  cross  bands 
and  a  dark  s]H)t  at  the  anterior  margin  a  short  distance  from  the 
tip;  the  crosaveins  blackish  bordered;  the  venation  as  usual. 
Length  5.5  mm. 

Var.  a.  female.  Differs  from  the  above  in  having  the  abdomen 
with  mottled  dark  brown  irregular  fascia  on  each  segment.  The 
fore  metatarsus  aliout  three-fourths  as  lonji  as  its  tibia. 

Var.  h.  fciiiali:  Differs  from  (he  typinil  form  in  having  three 
distinct,  opaipio.  fcrni{;inous  tlionicic  stripes,  hinneri  white,  an- 
terior margin  of  tlic  dorsum  niirrowly  bhickcned ;  no  blackish 
pleural  spots;  metanotumi  and  sides  of  scutellum  ferruginous  or 
brownish,  .\bdomen  brown,  segments  with  paler  posterior  mar- 
gins. Tlie  brown  clouds  on  llie  wings  .so  co.ilescc  that  the  wings 
may  be  descriljod  as  having  two  wide,  irregular  cross  lunids,  one 
before  the  middle  iind  one  I>etween  tlie  middle  and  Ihe  tip;  cross- 
veins  almost  black.     Several  specimens.  Ithaca.  N.  Y. 
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13.  Ablabesmjria  algens  Coquillett 

1902    T  a  n  y  p  u  s  Coq.    Proc.  U.  S.  Nat.  Mus.    25 :90 

Female.  Yellow,  three  vittae  on  the  mesonotum;  the  metano- 
tunn,  spots  on  the  pleura,  and  the  sternum,  bi'ownish  black ;  mouth 
parts,  apices  of  femora,  and  bases  of  tibiae  brownish;  mesonotum 
grayish  pruinose,  the  vittae  somewhat  polished;  wings  covered 
with  hairs,  hyaline,  crossed  at  the  middle  by  a  faint  brownish 
band  which  extends  from  small  crossvein  half  way  to  the  wing 
tip;  Rj  near  its  apex  connected  with  Rg  by  the  oblique  Rj;  cubitus 
forks  slightly  before  the  crossvein;  length  3  mm.  Popoff  Island, 
Alaska. 

14.  Ablabesmyia  discolor  Coquillett 

1902    T  a  11  y  p  u  s  Coq.     Proc.  U.  S.  Nat.  Mus.     25 :89 

Female.  Yellowish  brown;  antennae,  scutellum,  large  portion 
of  abdomen,  legs  except  apices  of  femora  and  tibiae,  also  the 
halteres,  yellow;  mesonotum  gi*ayish  pruinose,  most  dense  at  the 
humeri  and  in  front  of  scutellum;  wings  whitish  hyaline;  two 
crossbands  and  the  apex  largely  brown ;  the  first  band  is  on  a 
line  with  the  humeral  crossvein,  and  along  costa  is  broadly  con- 
nected with  the  second  band,  which  is  located  at  the  »mall  cross- 
vein;  behind  the  cubitus  the  second  band  is  prolonged  to  meet 
the  brown  at  apex  of  wing;  the  latter  begins  a  short  distance 
before  the  apices  of  Ri  and  of  Cu,„  and  encloses  a  large  hyaline 
spot  in  ai)ex  of  cell  M  and  cell  CUi,  also  two  yellowish  costal 
spots;  the  brown  along  the  costa  comprises  two  spots  of  a  darker 
color  than  the  remainder  of  the  brown  at  the  apex  of  the  wing, 
and  between  the  first  of  those  spots  and  the  preceding  brown 
band  is  a  large  yellow  (*ostal  spot;  wings  densely  covered  with 
hairs,  which  are  yellowish  on  the  hyaline  portions  and  brmvn 
on  the  dark  spots;  R,  connect(Hl  wiUi  R.j  a  short  distance  before 
its  tip  by  the  oblique  R.,.  Cubitus  forks  slightly  before  the  cross- 
vein.     Tjength  3  mm.     New  Hampshire. 

15.  Ablabesmyia  melanops  Wied.  (M<Mg.) 

1818  T  a  n  y  p  u  s  Meigen.    Syst.  Beschr.    1 :  65,  18 

1850  T  a  n  y  p  u  s  Zott.    Dipt.  Scand.    0 :  3G21 

1864  T  a  n  y  p  u  s  Schiner.     Fauna  Austr.    2 :  621 

1877  T  a  n  y  p  u  s  V.  d.  Wulp.    Dipt.  Neerl.    p.306 

1757  T  i  p  n  1  a    ?  a  r  u  n  d  i  n  o  t  i   L.    Fauna  Succ.    cd.  11.    p.434 

1818  T  a  n  y  p  u  s  Meij,'.     Syst.  Boscli.     1 :66.  19 

1823  T  a  n  y  p  u  s  b  i  c  o  1  o  r   Fries.     Monogr.  Tanyp.  Sueo.    17,  12 

Pale  reddish  vc^IIoav,  including  the  antennae,  palpi,  legs  and 
halteres;  eyes  black.  Thorax  with  three  reddish  longitudinal 
stripes,  the  median  one  divided;  the  intermediate  spaces  and  the 
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flatteneil  iirea  in  fnmt  of  scutellniu  with  a  -whitiali  sheeu.  Abdo- 
men of  tlie  m»lL'  wbitiHli;  tlie  pOHterior  segnientB  BometimeB  with 
reddish  tiingitudinal  stripes.  Tho  tibdomen  of  the  female  a  pale 
flesh  color.  I^rs  almost  wliito.  Fore  uietnlurstis  about  three 
fonrtli«  tile  length  of  its  tibia;  tbp  fore  tarsi  of  the  male  and  the 
hind  legH  hairy.  Wings  whitish,  unspotted,  with  pale  hairs  and 
almost  L'olorless  veins;  B,  short,  tieiir  the  tip  of  R,  appeariDg 
like  a  crossvein,  but  diffienlt  to  see  on  arcount  of  the  hairs;  the 
cubitus  forks  proximad  of  the  crossvein,  the  latter  being  proxi- 
mad  of  tlie  middlo  of  the  wing,  liength  '3.5  to  4.5  mm.  Speci- 
mt'as  from  Ithaea,  N.  Y.,  Michigan,  Nebraska  and  New  Jersey. 
I  can  not  distinguish  the  American  specimens  fi-om  those  which 
I  have  from  Euroj^e.  The  dorsal  strij^s  of  the  thorax  arc  buff- 
colored,  but  tlii-y  arc  usually  distinct. 

Vat;  b.  fcmah:  Thonu-ii'  slriiies  reddish.  Ijcngth  2.5  mm. 
From  Ithaca,  N.  Y. 

16.  Ablabesmyia  flavifrons  n.  sp. 

Larra.  The  larvae  were  found  iiitUer  abundantly  in  a  small 
ditch  of  flowing  water.     Ilhaia.  N.  Y. 

Sordidly  while,  slightly  mottled  -nith  brownish;  length  9  mm. 
Heatl  pale  brown,  aibout  1.^  times  as  long  as  wide;  the  parts  of 
the  head  resemble  those  figured  on  pi. 20.  fiK-6-  The  antennae  are 
aibout  2.5  times  as  long  as  the  mandible,  the  basal  joint  being 
nearly  seven  eighths  of  the  whole  length.  The  maxilla  is  large, 
the  palpus  prominent  but  shorter  and  stouter  than  that  shown  in 
the  above-mentioned  figure  (compare  figs.  1  and  1-1).  The  labrum, 
hypopharynx,  and  the  feet  are  like  those  of  mi  o  »  i  1  i  s  (pl.l9, 
fig.l4),  but  all  the  cfaws  of  the  posterior  feet  are  of  the  same 
color. 

Fnpa.  The  only  essential  difference  Ijetneen  this  pupa  and  that 
of  m  o  n  i  1  i  s  (pl.lO,  flg.8)  is  the  absence  of  the  row  of  tubercles 
at  the  base  of  the  breathing  trum|>et  and  the  form  of  the  trumpet. 
The  latter  is  rather  small,  about  two  thirds  as  long  as  the  third 
abdominal  segment,  enlarged  at  the  apical  end  (pl.l!*,  fig.2). 

Imago,  male.  Yellowish  white  and  bi-own.  .\bdomen  fasciate. 
L(^s  pale,    l/'ngtii  '.i.'y  to  4Si  mm. 

Head  yellow-,  jialpi  and  tij)  of  [iroliosris  smlifuscoiis ;  basal  joint 
of  the  antenna  dusky,  MageJlnm  luown  willi  l>rown  liaii-s,  second 
antennni  joint  yellow.  Pleura,  scutclliim  and  dorsiiiu  of  thorax 
pah-  yellow,  llic  Inst  witJi  three  broad,  dull  brown  stripes,  the 
middle  one  divided;  sternum  and  nietanntnru  hhickish.  Ahdomen 
pale  yellow,  the  anterior  thii-d  or  liiilf  of  each  segment  brown; 
genitiilia  and    venter   pale  yellow.      I.e;;s    yellowish,   tai-si    some- 
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times  slightly  darker,  extreme  tip  of  each  tibia  with  black  speck; 
fourth  tarsal  joint  linear;  fore  metatarsus  aibout  three  fourths  as 
long  as  its  tibia ;  fore  tarsi  and  middle  and  hind  legs  Avith  rather 
long  hairs.  Wings  hyaline,  pale  yellow  haired,  crossvein  not 
clouded;  Rg  present  near  the  tip  of  R,,  cubitus  forking  slightly 
before  the  crossvein.    (1*1.27,  fig.ll.)    Halteres  pale. 

Female.  Antennae  wholly  yellow,  except  fuscous  apical  joint; 
abdomen  dusky  yellow,  posterior  margins  of  segments  slightly 
paler. 

This  species  agixM^s  with  the  description  of  nigropuncta- 
tus  Stabler  (1839),  but  the  sternum  and  metanotuan  are  dusky 
and  not  yellowish.  Several  bred  specimens  Ithaca,  N.  Y.;  Idaho; 
Pullman,  Washington. 

17.  Ablabesmyia  flaveola  Williston 

1806   T  a  n  y  p  u  s  Will.    Trans.  Ent.  Soc.  Lond.    p.275 

Kale.  Posterior  forked  cell  not  iM»tiolate;  wings  hairy;  front 
metatarsi  nearly  as  long  as  their  tibiae.  Light  yellow;  antennae 
brownish,  the  pluimosity  gray;  abdomen  somewhat  infuscated 
towards  the  tip;  legs  light  yellow  throughout,  with  rather  abun- 
dant light  yellow  hair;  wings  hyaline,  clothed  moderately  densely 
Tiith  gi'ay  hair.  length  1.5  to  2  mim.  St  Vincent  Island,  West 
Indies. 

18.  Ablabesmyia  pallens  Coquillett 

1902    Tanypus  Coq.     Proc.  U.  S.  Nat.  Miis.     2r>  :91 

Kale.  Head  brown,  mouth  j)arts  and  basal  joint  of  antennae 
concolorous,  i-emainder  of  aTitenna<^  yellow,  the  hairs  brown  and 
whitish;  thorax  whitish,  thiuM*  vittae  on  mcsonotum,  inetanotum, 
spots  on  the  j)leura  and  sternum  dark  yellow;  alKlomen  pale  yel- 
low, a  band  near  base*  of  segments  'J  to  o  and  nearly  the  whole 
of  the  following  s(*gments,  jiah*  brownish;  legs  and  halteres 
whitish;  wings  hyaline,  c(»vered  with  hairs,  K,  near  its  a})ex  con- 
nected with  R..  by  the*  oblicpie  U.:  cubitus  forks  slightly  before 
the  crossvein;  length  2.5  mm. 

Female.  Abdomen  wholly  yellow,  othenvise  as  in  the  male; 
length,  slightly  ov(»r  1  mm.  Las  Vegas,  Hot  Springs,  N.  M.; 
New  Jei*sey,  (Johnson,  '04). 

Var.  a,  (pi. 27,  fig.  14.) 

Male.  Dorsum  of  tiiorax  with  three  wide  fuscmis  stripes, 
humeri  and  scutellum  vellow,  the  latter  perhaps  a  little  darker. 
Pleura  brown,  metanotnm  and  sternum  bhukish.  Palpi  and  pro- 
boscis yellow.     Specimens  from  Ithaca,  X.  Y. 


19.  Ablabesmyia  indecita  Willlston 
1896  TanjVUB  Will.  Trans.  Enl.  Slor-.  Lend.  p.27C 
(P1.27,  figs.  13  and  13) 
Hale  and  female.  Wings  hairy;  posterior  forked  cell  uot  pctio- 
late;  front  metatarsi  ahortor  than  their  tibiae.  Heuil  and  baaal 
joint  of  the  antennae  reddish  yellow;  palpi  and  the  remainder  of 
the  autonmie  brownish  yellow;  anteniial  plimiosity  of  the 
male  gniy,  towards  the  tip  blaekisli.  Thorax  reddish  yellow; 
bare,  opaque,  with  three  slender,  reddish  brown  8trii>es  in  front, 
A^mrated  by  ashy  intervals;  on  each  side  posteriorly  with  an 
elongate  brown  spot,  the  middle  of  wttich  is  ashy ;  sculellum  light 
yellow;  met^notum  brownish  red.  Abdomen  slender;  opaque 
brown,  the  posterior  Angles  and  borders  of  the  segments  ashy ; 
the  yellow  of  the  venter  aomelimes  encroaches  upon  the  (brown 
of  the  dorsum;  sixth  and  seventh  segments  more  distinctly  yel- 
low; the  seventh  and  eighth  sepineuts  with  the  posterior  portion 
blackish.  Legs  yellow,  less  hairy  than  in  A,  f  I  a  v  e  o  1  a.  Wings 
hyaline,  moderately  hairy.  Length  1.5  lo  2.2o  mm.  St  Vincent 
Island. 

I  have  com]iHred  my  male  specintens  with  the  eot\Tpe  male  speci- 
men from  the  8t  Vincent  collectioH  of  Cornell  univei-sity,  and 
cannot  detect  any  diffcrciicciJ. 

Var.  a.  (fig.l2).  Male  and  feumle;  agi-et'S  with  Williston'a  de- 
Bcription,  excepting  that  there  ai-e  ibut  two  reddish  brown  stripes 
in  front  (i.e.  the  usual  middle  stripe  with  a  very  slender  dividing 
line) ;  and  all  the  abdominal  sopnents  ai-o  marked  alike  with  ashy 
borders. 

To  Wi  I  listen's  description  of  the  nonnal  species  the  following 
may  be  added :  The  brown  of  each  segment  of  the  abdomen  more 
intense  just  in  front  of  the  ashy  jiosterior  margin.  The  abdomen 
of  the  female  is  reddish  brown,  the  incisures  yellow  and  the  mar- 
gins of  the  segments  asliy.  Specimens  from  Ithaca,  N.  Y.,  and 
Pennsylvania. 

20.  Ablabesmyia  pilosella  I^tcw 

ISCrfi     T  ii  t)  y  [>  II  s   r,ficiv.     JtcTl  Kilt.  Zclt.     ]>.7> 

Female.  Testaceous  or  sinbfnsrons.  with  pule  pile,  the  dorsum 
of  the  thorax  withont  striiies,  the  scutclliim.  legw  and  antennae 
very  pale,  the  last  with  long  pile  and  toward  the  tip  bhu'kish,  the 
wings  Ihickly  pilose,  siil«-imTeoiis.  the  basal  cells  short.  Length 
I  mm.     Wing  1.2  to  1..'!  mm. 

Small,  opaiiiic.  testaceous  or  subfiiscous.  The  antennae  ordi- 
nary, jiale,  blackish  towards  the  tij),  clothed  with  very  long  pile, 
the  last  joint  not  thickened.     The  doi-sum  of  the  thorax  without 
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the  usual  stripes,  sometimes  whitish ;  scuttellum  pale.  Legs  and 
halteres  whitish;  wings  thickly  pilose,  subeinereous,  the  costal 
margin  somewhat  yellowish,  the  basal  cells  short.  Translation. 
(Loew.)     District  of  Columbia. 

Through  the  kindness  of  Mr  S.  Elenshaw  of  Cambridge,  Mass., 
who  examined  the  type  for  me,  I  may  add  that  the  fork  of  the 
cubitus  begins  before  the  M-Cu.  cross  vein;  the  basal  cells  are 
short,  one  third  or  less  than  the  wing  in  length,  and  the  abdomen 

is  brownish. 

21.  Ablabesmyia  tibialis  Staeger 

1845   T  a  n  y  p  u  8  Staeger.     Groenl.  Antl.  Nat.  Tlds.  2  den.  R.  B.  I.    354 

Blackish ;  halteres  and  legs  pale  fuscous,  hind  tibiae  of  the  male 
long  pilose;  wings  grayish,  hairy.     Length  2.5  mm. 

Hale.  The  blackish  body  is  without  markings;  thorax  dark; 
abdomen  is  somewhat  shining  and  fuscous  haired.  The  legs  are 
sordidly  yellowish  brown,  sparsely  haired ;  the  tibiae,  particularly 
the  hind  pair,  are  long-haired.  The  wings  are  covered  with  gray 
hairs;  the  vein  R^  nms  parallel  with  the  wing  margin  and  ends 
one  third  the  wing  length  from  the  tip,  R^+j  ends  near  the  tip, 
the  oblique  R-M  crossvein  being  near  the  middle  of  the  wing;  the 
media  is  slender  and  ends  at  the  wing  tip;  the  fork  of  the  cubitus 
lies  directly  under*  the  R-M  crossvein ;  the  M-Cu.  crossvein  is 
vertical  (its  position  is  not  stated  by  Staeger)  ;  the  branches  of 
the  radius  are  stout,  but  the  cubitus  and  the  anal  veins  are  nearly 
invisible. 

Lundbeck  (1898)  i).294  describes  the  female  as  follows: 

Female.  Resembles  the  male,  but  the  abdomen  is  shorter  and 
stouter;  the  wings  are  wider  and  the  veins  are  a  little  stouter; 
with  long  pile  on  the  hind  tibiae,  though  not  so  long  as  that  of 
the  male;  in  other  respects  like  tlie  male. 

Greenland  (Staeger  and  Lundbeck). 

22.  Ablabesmyia  fastuosa  n.  sp. 

(P1.19,  figs.  10-19) 

A  single  larva  from  Eddy  pond,  Ithaca,  N.  Y.,  in  April. 

Larva.  Reddish,  length  about  7  mm.  Head  brown,  rather 
short;  about  H  times  as  long  as  wide;  antennae  more  than  twice 
as  long  as  the  mandible.  The  basal  joint  about  two  thirds  of 
total  length  (fig.17).  Mandible  i-esembles  that  of  monilis, 
but  with  a  broader  lateral  tooth  (fig.lG).  Maxilla  prominent  with 
,  long  palpus,  hypopharynx  and  labium  like  that  of  monilis; 
the  latter,  however,  lias  teeth  in  the  middle  shorter  than  the 
lateral  ones,  while  the  former  has  the  teeth  nearly  equal  in  length. 
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Fet-t  as  usual,  all  cluwa  of  the  same  brownish  color.  Dorao-anal 
papillae  with  six  to  eight  setae.  BIchxI  gills  as  iu  m  o  n  i  1  i  s . 
■  Fnpft.  Pale  fuscouH.  Length  about  4  aim.  Breathing  trumpet 
(flg.l8)  about  three  times  as  long  as  broad,  with  large  apical 
aperture,  its  surface  spinoBe  scaled.  The  surface  of  the  abdomen 
under  a  verv  higli  magnification  apjiears  finely  punctate.  The 
lateral  mnrgin  of  the  last  two  segments  witii  the  usual  4  or  5 
f)lameut».  The  caudal  fin  (flg.19)  has  two  pointed  lobes,  the  sur- 
face covered  with  minute  spinose  scales. 

Imago.  Feuiflk',  fuscous,  legs  and  wings  unmarked,  the  lattCT 
hairy  and  with  darkened  ci-ossvein.     Jjength  about  3  mm. 

Head,  including  luilpi,  prolwucis.  and  antennae  fuscous;  ejTS 
black.  Thorax,  including  i>ectu»,  pleura,  scutellum  and  metano- 
tum  fUHcous;  the  dorsum,  with  the  humeri,  space  in  front  of 
scutellum  and  three  fine  longitudinal  lines  more  cinereous,  in 
some  lights  the  other  parts  apjfcar  more  cinereous.  Hairs  dusky, 
abdomen  fuscous,  i>oetorioT  margins  of  the  segments  cinereous; 
the  hairs  pale.  The  legs  pale  fuscous;  the  extreme  tips  of  the 
tibiae  darker.  Fore  metatarsus  0.6  as  long  as  its  tibia.  The 
wings  subhyaline,  hairy,  unmarked,  crossveins  and  the  radius 
darker  than  the  other  veins,  crossveins  specially  distinct,  R, 
present;  cubitus  forks  a  little  prosimad  of  the  crossvein.  Hal- 
teres  white.  Bred  specimen.  Ithaca.  N.  Y.  Michigan.  A 
specimen  from  Pullman,  Wash.,  has  dorsum  of  thorax  and  scutel- 
lum yellowish,  the  three  dorsal  stripes  distinct,  dull  brownish 
black. 

23.  Ablabesmyia  hirtipennig  Loew. 
186C  Tanypua  Loew.     Bprl.  Eut.  Zeit.  (Cfiitur.  Vll).    p.5 

Female,  ^^'holly  fuscous,  wings  about  the  same  color,  thickly 
pilose,  crossveins  black,  all  of  the  tarsal  joints  linear.  Length 
3.5  to  3.8  mm.     Wing  4.1  to  4.2  mm. 

Fi]s<'0U8;  antennae,  the  posterior  margin  of  each  of  the 
abdominal  scgnients  and  the  femora,  excepting  the  tip,  rather 
jialer,  jialjii  darker;  the  tarsi  long  in  proportion,  dark  fuscous 
toward  till'  tip.  all  its  joints  linear,  deci-easing  in  length,  the  last 
one  shiu'tcr  than  the  one  preceding.  Wings  cinereous  fuscous, 
thickly  r(iv<'rcd  with  long  fuscous  pile,  I  he  veins  as  is  usual  with 
the  Npccics  of  this  genus,  (lie  crossveins  black,  the  ollirrs  sub- 
fusrous,  Bj.^,.,  running  in1o  the  margin  of  tlie  wing  near  its  tip. 
Translation.     Maine. 

Sir.  S.  HeiiNliaw  of  Caiiihridge.  Mass..  who  kindly  examined  the 
type  for  me,  wrKes  that  lln'  fork  of  (he  ciibifns  begins  pi'oximad 
of  the  .■rossveiii,  the  Italleres  are  Inteoiis,  and  the  tlmrax  is 
stri^ied. 
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24.  Ablabesmjria  nigropunctata  Staeger. 

1839    T  a  n  y  p  u  8  Staeger.    Krojer ;  Nat  Tidsskr.    2 :589,  16 
1860  T  a  n  y  p  u  8  Zett    Dipt  Scand.    9 :3624 
1864  T  a  n  y  p  u  8  Schiner.    Fauna  Austr.    2 :621 

Hale  and  female.  Whitish ;  antennae  pale ;  eyes  black.  Thorax 
in  dried  specimens  yellow,  in  life  with  a  reddish  tinge;  dorsal 
stripes  pale;  sternum  and  metathorax  yellow;  scutellum  white. 
Abdomen  whitish,  slender  in  the  male,  pilose,  the  last  three 
segments  a  little  wider,  each  segment  with  a  brown,  basal  trans- 
verse fascia  on  dorsal  surface,  venter  spotless ;  anal  appendages 
white.  Abdomen  of  the  female  stouter,  pubescent^  spotless. 
Wings  white,  spotless;  hatleres  white.  I^egs  white;  fore  meta- 
tarsus about  one  fourth  shorter  than  its  tibia.  Fore  legs  of  the 
male  without  long  hairs.    Pullman,  Washington. 

25.  Ablabesmyia  (?)  sp. 

A  larva  from  Beebe  lake^  Ithaca,  N.  Y.,  is  yellow;  5  or  6  mm. 
long;  resembles  P .  a  d  u  m  b  r  a  t  u  s  in  having  a  short  head,  com- 
paratively short  antennae  and  in  shape  of  the  mandible;  but 
differs  in  having  but  four  marginal  teeth  in  the  labium  (pl.l9, 
fig.5)  and  in  having  rather  more  slender  marginal  claws  in  the 
posterior  feet. 

Genus  18.  Isoplastns  Skuse. 

Proc.  Linn.  Soc.  N.  S.  VV.    p.279.    1889 
Antennae   in   the   male   15-jointed,    in   the   female   12-jointed. 
Wings  pubescent.     Marginal  erossvein  (Ro)  ^^^^  second  longi- 
tudinal vein  (R3)  pale  and  indistinct.     Fork  of  the  cubitus  with 
its  base  at  base  of  M-Cu.  erossvein. 

This  genus  wfis  ei-ected  to  contain  several  Australian  species. 
It  may  later  be  found  that  this  genus  can  not  be  sei>arated  from 
Ablabesmyia  in  which  case*  i be  name  Isoplastus  has 
precedence. 

Genus  19.  Tanypus  Meigen. 
Illiger's  Magaz.     (part)     p.2Gl.     1803 

One  of  the  subdivisions  of  the  old  genus  Tan  y  p  u  s  of 
Meigen.  Wings  hairy;  cubitus  forks  distad  of  the  M-Cu.  cross- 
vein,  and  is  therefore  petiolate. 

Skuse  (1889)  gives  the  name  T  a  n  y  p  u  s  to  the  group  having 
hairy  wings  and  the  fork  of  the  cubitus  sessile;  but  since  Meigen 
gave  the  species  c  i  n  c  t  u  s  (=  p  u  n  c  t  i  p  e  n  n  i  s)  as  the  repre- 
sentative of  the  genus,  and  since  it  possesses  a  petiolate  cubitus, 
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it  appeal's  to  me  Ihat  the  name  should  be  i-etaiaed  for  species 
having  thin  charader. 

KEY  TO  HFECIE8  OF  T4HYPU3 

/  111  opines 

a  Wtngs  clouded  (linnded  or  ei)0tl«il) 
b  Xicgs  nearly  uniriirm  In  color;  wings  uuiforiuly  spotted  wltli  fuscoiu; 
Iborni   witlt   Ihroe   dusky   stripes;    it^gs  yellon';    lengtli    4.5 mm. ; 

feiiiflic  Ablnbesmjia    plctlpennts 

bb  I.egs  distinctly  biculored.     Femora   brownlnli  with  white  eubaplcat 

rings;  abdomHi  bladilsli  (New  York  and  Texas) 1.    stellatue 

OS  Wtngs  not  clouded,  excepting  soinetimcB  (be  croBsvelns  or  a  faint  amokl- 
ness  Denr  apli^al  end ;  dusky  Rpcclea 
b  Haltcres    pale    fueoous ;    blacklsti    species ;    legs    sordidly    yellowish 
hrowu;  wings  gray  Isli,  balry;  tibia  long-liali-ed  ;  tborax  dark;  abdo- 
men, stnnewhat  shining  and  rnscoua  haired ;  anterior  crosBveIn  tn  tlie 
middle  of  wlug;  length  2.5mm.  (Greenland) 

21.   AblabesmylB  tibialis 
bh  Not  as  above 
I'  Sfuti^llum  black  ;  tegs  nsuully  brownish  or  bliiek 

(I  Apical  half  o(  wing  smoky  ;  abdomen  brown,  .4.   cnllcifornitB 
dil  Apical  half  of  wing  not  smoky 

c  Thorax  gray  with  bladi  stripes ;  abdomen  cinereous  black ; 
M-Cu  croaareln  far  proximad  of  tbe  fork  of  tbe  cubitus ;  bal- 
teres  sordidly  yellow;  Tore  melatarsua  but  little  more  Ibau 
half  as  long  as  the  tibia ;  lenglh  2  to  3.25  mm. 

2.    postlcalls 

re  Thorax  with   lateral  ferruginous  stripes;  crossvelns  clouded; 

fore  metatarsus  about  three  fourths  as  long  as  Us  tibia ; 

length  4mm 3.   craasinervis 

CO  Scutellum  yellowish;  legs  usually  pater  brown  or  yellow 

d  Apical  half  of  wing  distinctly  smoky,  especially  near  the  anterior 
margin;  abdomen  dark  brown;  length  3.5  to  4.5  mm.     (New 

York)   4.    cullclformis 

dd  Wing  nearly  liyallne;  abdomen  with  whitish  Incisures 

5.  choreUB 
The  si)e<ies  p  i  c  t  i  p e n  n  i  s  an»i  t  i  b  i  n  1  i  8  Staler 
Iiave  been  included  in  the  foregoing  as  well  as  in  the  key  for 
A  b  i  a  b  e  8  m  y  i  a  booaus*'  lliorc  is  some  donbt  as  to  the  posi- 
tion of  the  M-('ii.  crossvcin.  Tbey  arc,  bon-fvcr,  described  with 
A,  b  1  a  b  (!  s  ni  y  i  a  . 

Tan  y  pus  (ibiaiis  Say  (fi)  and  Tanypus  balti- 
nioreiiH  Ma<'(|.  (7>  are  not  sufticieiilly  dcsn-ilied  to  place  in 
(he  keys;  bolli  of  these  descriptions  nf<-  rcjifodiiei'd  in  tbe  body 
of  this  wofk.  T  a  n  y  J)  u  s  a  n  n  n  1  a  t  n  s  is  a  synonym  of 
A.  m  o  u  i  1  i  s  ,  and  T.  d  e  c  c  tl  e  n  s  Walker  is  perhaps  the 
same  as  pictipennis   Zett. 


MAY   FLIES  AND    MIDGES   OP   NEW   YORK  157 

1.  Tanypns  stellatus  Goquillett 

1902   T  a  n  y  p  u  8   Coq.     Proc.  U.  S.  Nat.  Mus.    25 :  89 

Yellowish  >brown,  antennae  except  the  basal  joint  pale  yellow, 
abdomen  blackish,  a  whitish  ring  at  three  fourths  the  length  of 
each  femur,  tibiae  except  each  end,  and  tarsi  except  apices  of 
the  joints,  light  j-ellow,  halteres  light  ^-ellow;  mesonotum  thinly 
grey  pniinose;  wings  covered  with  brown  hairs,  whitish  hyaline, 
marked  over  nearly  the  entire  surface  with  many  brown  spots, 
several  of  which  are  confluent  and  enclose  small  whitish  spots; 
costal  cell  except  at  its  apex  brown ;  R,  near  its  apex  connected 
with  R,  by  the  obli(|ue  Ro,  ciDbitus  forks  a  short  distance  beyond 
the  crossvein;  length  2  mm.    Female.    Texas,  Kansas,  New  York. 

(Some  male  and  female  specimens  captured  in  Ithaca,  N.  Y.,  I 
have  identified  as  this  species.  The  females  agree  very  well  with 
the  description  given  by  Mr  Coipiillett;  the  descriptions  of  the 
specimens  are  as  follows : 

Hale.  Head,  palpi  and  basal  joint  of  antenna  fuscous,  the 
antenna  and  its  hairs  a  trifle  paler.  Dorsum  of  thorax  with  three 
dull  dark-ibrown  stripes,  the  middle  one  divided;  the  fine  lines 
seiparating  the  dark  dorsal  lines,  the  lines  separating  the  dark 
humeral  spots  from  the  lateral  lines,  the  anterior  margin,  and 
the  posterior  margin  of  the  middle  line,  cinereous  white.  The 
t\i'0  minute  tubercles  of  the  collar  sometimes  i>ale.  Metanotum, 
pleura  and  sternum,  dark  brown;  scutelluin  a  little  paler.  Hairs 
pale.  Abdomen  dull  brown,  the  posterior  margins  of  the  segments 
whitish.  Claspers  short,  stomt,  and  dark  brown.  Coxae  brown, 
each  femur  brown^  with  a  white  ring  not  far  f ix)m  the  apex,  each 
tibia  yellow  with  brown  base  and  tip,  tarsi  yellow,  joints  black  at 
tip,  last  joint  darker;  fourth  tarsal  joint  slender,  and  longer 
than  the  fifth.  Wings  wiUi  many  brown  spots,  that  upon  the 
crossveins  most  conspicuous.  Two  near  the  tip  of  Rj,  one  on  the 
humeral  crossvein,  one  dark  one  on  the  median  crossveins,  four 
in  cell  R4+5,  each  divided  longitudinally  by  a  wing  fold;  two  or 
three  in  the  cell  M;  one  or  two  between  branches  of  the  cubitus; 
and  several  in  the  anal  cell.  Venation  as  showTi.  Halteres 
sordidly  yellow,  t\w  knobs  somewhat  infuscated,  their  tips  paler. 
Length  3  mm. 

Female.  (P1.27,  fig.7.)  Like  the  male,  but  the  abdomen  i«  usually 
wholly  brown,  occasionally  the  margins  of  the  segments  very  nar- 
rowly whitish.  Tibiae  exce[>ting  the  knees  sometimes  brown. 
Length  2  mm. 

2.  Tanypus  posticalis  Lundibeck 
1898   Tanypus   Lund.    Vidensk.  Moddel.    p.295 

Thorax  black,  shining,  with  two  longitudinal  cinereous  stri])e8; 
or  it  may  be  described  as  having  tlirei^  wide  black  stripes,  shining, 
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the  niedhiti  oiib  pusturiurly.  the  lutcrnl  ones  anteriorly  aWtreviated, 
and  tlie  mt-dian  one  in  dlvid^l  by  a  fine  line;  tlie  intermediate 
apace  ami  the  iateral  iiuirgiiis  have  nome  erect  jellow  pile;  scntel- 
luiin  and  luetanotuin  bint'k;  Hi«k>nien  slender,  finereous  bla^k, 
witJi  long  j^ilow  pile,  climiiers  ([uite  large,  pilose.  Antennae 
blaclvisli  (bi-own;  legs  more  or  Iww  dilutely  browti.  Halteres 
sordidly  yellow.  Wings  liyulinp,  distinctly  but  not  densely  hairy, 
the  costal  vein  brown,  Uie  otlicrj:  iwh-,  tbt*  iinhitns  forlts  far  distad 
of  the  M-Ou,  ci-osRvfin  (|il..'i7,  fit':2t\).  The  sftnnd  and  tbird  pairs 
of  legs  with  long  pili',  Ihe  tirtt  jiiiir  brixlly.  rhe  fore  metatarsua 
a  little  more  tlian  half  flic  li-nglli  of  its  liliia.  Male.  I^ength  2 
to  3.25  mm. 

The  female  is  shorter  than  the  male,  Btouter,  the  antennae 
Bhorter  than  the  thorax;  in  other  respects  like  the  male.  North 
Greenland. 

3.  Tanypns  craMinervis  Zetlerstedt 
1S3S  Taii^piiB  Zi-tt    Ine.  Ln|ii>on.    817.    1 
1&45   T  any  pus  Zett.    Slaeger.  Nat.  lids.    p.3M 
1860  Tanyi.ua  Zett.    Dipt.  Srtind.    S:3509 
1808  T  n  n  r  p  u  8  Zett.    Lundbeck.  Vld.  Med.    p-2(M 

Bhu'k,  opaline,  halteres  whitiHh,  lateral  margin  of  the  thorax 
ferruginons,  antennae  brown,  wings  white,  somewhat  hairy, 
anterior  veins  conspii'iions,  crosHveiTi  infn»cate,  R.  present,  the 
fork  of  the  cubitus  jjetiolate;  legs  bhickish  or  fuscous,  fore  tarsi 
bare,  metatarsus  about  one  fourth  shorter  than  the  tibia. 
J*ngth  about  4  mm. 

Male  and  female.  Resembles  1*.  in  c  r  v  o  s  u  s  (an  European 
S|>ecies)  rbut  is  a  little  smaller,  the  body  oi>iii|ue,  not  shining,  the 
wings  with  pale  baii-s,  and  the  legs  unicoloi-ed.  Head  black; 
antennae  dark,  the  hairs  (in  the  male)  brownish;  palpi  dark, 
thorax  black,  lightly  cinereous  shining,  dorsum  of  the  thorax  in 
the  niaie  with  a  lateral  ferruginous  stripe,  the  humeral  spots 
sometimes  more  distinct;  in  the  female  often  reddish  yellom-,  with 
three  wide  black  strijies,  the  lateral  ones  abbreviated  anteriorly. 
Hciitplluiii  and  motanotum  black.  Abdomen  black,  in  the  male 
jiilose,  genitalia  small,  ovale;  abdomen  of  (he  female  pubescent- 
Wings  ttliile,  slightly  liaii-y.  autt'rii.r  veiiiw  di-xtinctiy  fuscous, 
crossveiiis  nioi'e  dce|]ly  infiisriifi'd.  the  [loslc-rior  veins  distinct 
but  ]ialer.  Venation  as  in  1'.  nervosu  s  (pl.:i7,  tlg.24).  IjCgs 
formed  as  \n  Uu;  hitler,  wouH-liiiies  brown,  soiiielinies  fuscous 
testaceous.  An  European  sj>ecies,  also  recorded  fi-oni  Greenland 
by  Staeger  {\>^-,)  and  LiindlH'H'k  ilSitK). 

4.  Tanypus  culiciformis  Liime 
171)7    Tlpul.T    1,11111.     Syst.  Njit     ed.  XII.    2:078 
1805   C  li  1  r  o  n o 111  11  s    Knbr.    Sjst.  .41111.    47,  44 
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1818  T  a  n  y  p  u  8  Meig.    Syst  Beschr.  •  1 :  C3.  13 

1850   T  a  n  y  p  u  8  Zett    Dipt  Scand.    0 :  3G10,  17 

1864  T  a  n  y  p  u  8  Schln.    Fauna  Austr.    2 :  G17 

1877  T  a  n  y  p  u  8  V.  d.  Wulp.    Dipt  Necrl.    290,  4 

1826  Tanypus  fasclatus   Macq.    Rec.  Soo.  Sc.  Agri.  Lille.    187,  5 

1838  Tanypus  tenuis    Meig.    Syst.  Beschr.    7 :  15,  34 

Hale.  Head  dark  brown,  iucludiiig  mouth  parts  and  antennae. 
Dorsum  of  the  thorax  with  thrc^  dark  ibrowu  stripes,  the  middle 
one  divided  bv  a  fine  line,  lliuneri  and  scutellum  yellowish 
brown,  sternum  and  metanotum  and  sometimes  scutellum  also, 
blackish;  the  pleura  a  little  paler.  Abdomen  dark  brown,  the 
posterior  margins  of  the  segments  paler,  more  yellowish;  hairs 
brown.  Genitalia  short  and  robust  (pl.32,  fig.2).  Legs  yellowish 
or  brownish;  the  tips  of  the  femora,  tibiae,  and  all  the  tarsal 
joints  darker.  The  metatarsus  usually  yellowish.  Fourth  tar- 
sal joint  linear  and  longer  than  the  fifth;  the  fore  metatarsus 
about  one  fourth  shorter  than  the  tibia;  the  fore  tarsi  and  the 
posterior  legs  somewhat  hairy,  wings  h«airy,  hyaline,  the  apical 
half  emoky,  especially  near  the  anterior  margin;  ci'ossveine  dark 
clouded,  Ri  with  Ro  near  its  tip,  the  i)etiole  of  the  cubitus  about 
one  half  as  long  as  the  fork  •(pl.27,  fig.l5).    Halteres  white. 

Female.  Antennae  except  ajiical  joint  yellowish;  the  humeri 
paler  and  the  legs  less  hairy  than  in  the  male.    Tx^ngth  3.5-4.5  mm. 

A  numiber  of  sj)eciniens  from  Tihara,  N.  Y.,  one  from  Riverton, 
N.  J.,  one  from  Idaho,  and  one  from  <Miirago,  111.,  I  cannot  dis- 
tinguish from  European  specimens. 

5.  Tanypus  choreus  Meigen 

1804  Tanypus   Meigen.    Klass.    1 :  23,  6 

1818  Tanypus  Meigen.    Syst  Beschr.    1:G2.  12 

1839  Tanypus  choreus   Meig.  i<taeger.     Nat  Tids.     2  i.'iST),  7 
1850  Tanypus   Meig.     Zett  Dipt  Scaiul.     0:30.00,15 

18G4   Tanypus  Meig.    Schin.  Fauna  Austr.    2 :  617 
1877   Tanypus  Meig.    V.  d.  Wulp.  Dipt  Neerl.    200,  5 
1804   Tanypus    fasciatus    Meig.    Klass.    1:21,  3 
1804   Tanypus    syl  vatic  us    Meig.     Klass.    1 :  24,  0 

Antennae  brown,  including  tin*  antennal  hairs  of  the  male; 
palpi  uioi-e  or  less  hrmvn.  Thorax  brown,  with  three  darker 
longitudinal  styipes,  tlu*  spaces  betwei^n  the  longitudinal  stripes 
and  the  flattened  area  in  front  of  the  scutellum  whitish;  ster- 
num greyish;  scutellum  yellow;  metanotum  black.  Abdomen 
brown-black  with  whitish  in<isun»s;  venter  yellow  anteriorly;  the 
anal  segment  of  the  mah*  broad  and  flattcMied,  the  claspt^rs  shoi't, 
yellow  basally,  blackened  toward  the  tij).  Legs  yellowish  brown; 
the  tips  of  the  femora  and  of  the  tibiae  and  the  whole  of  the 
last  four  tarsal  joints  brown;  the  first  joint  of  the  fore  tarsus  is 
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one  fourth  slioilcr  than  tin;  tibir.;  fore  tami  of  the  male  bearded. 
Halteres  whitinh.  Wings  sligbt]}-  hairy,  hyaline,  glightlj  smoky 
near  the  tip;  the  crossveiii  brown  clouded;  the  cubitus  forking 
distad  of  the  ciossvein;  venation  I'esenihlirig  tliat  of  P.  uervo- 
8  u  8   (pl.37,  flg.t*!). 

The  female  is  usually  sonit'what  lighter  colored,  length  3.5  to 
J.Sinni.  TraDGhttioii  from  V.d.  Wulp  (1877).  ■•<"olorfDg  soiiiti- 
what  variable."  Schiner  I18C4).  North  Anivrtca  {Osten  Sacken, 
1878). 

6.  Tanypas  tibialis  t-ny. 

1823  T  n  II  y  p  u  8  Shj.  Jtnirn.  Ac.  Nat.  Si-.  I'hllrtd.  3:15.;: 
1828  T  a  u  7  p  u  a  WIed.  Ausaer.  Europ.  Zw.  lag.  1 :20.  4 
1878     T  a  U  r  p  u  B   Ost.     SBck.  Call.  Dipt.  N.  A.     |).22 

Thorax  reddish  brown;  tibia  white  iit  buse;  abdomen  Avhite.  a 
double  band  on  the  middle  and  tip  black.    Habitat:  Pennsylvania. 

Wings  immaculate;  poisers  white;  feet  fuscous,  basal  half  of 
the  tibia  white;  tergmn,  second  joint  with  a  spot  each  side,  two 
middle  sE^ments  with  each  a  band,  of  which  the  anterior  one  is 
much  broader,  and  terminal  segments  d<H*[i  fuscous,  pleura  yellow- 
ish.   Length  of  male  inoi-e  than  1/20  iu. 

7.  TanTpua  baltimoreiu  ,Ma<rquai*t 
1855  Teriiipns  Macq.  Di|il,  Exot.  Siipiil.  V.  15,  1 
1S78    T  a  n  y  p  u  B  Ost.    Sack.  Catl.  Dipt  N,  A.    p.21 

Female.  Palpi  tawny,  shining  cinereous.  Antennae  wanting. 
Thorax  with  wide  black  biinds;  abdomen  bliwk,  [tosterior  niai^inB 
of  the  segments  white.  Jjega  tawny ;  tarsi  dusky.  Halteres  brown. 
Wings  grejish,  with  an  oblique  black  line;  veins  normal.  Ijength 
3.5  mm.     Frwm  Baltimore.     Translation. 

Judging  from  the  description  this  speties  seems  to  resemble 
T.  c  u  1  i  c  i  f  o  r  m  i  8  ,  but  it  has  brown  haltei-es.  Nothing  is 
said  either  about  the  wing  venation  with  respect  to  fork  of  the 
cubitus,  whether  sessile  or  ]ietiohite ;  or  whether  the  wing  is  hairy 
or  bare;  it  is  fheiffoi-e  impossible  to  say  to  which  one  of  the 
four  genera  of  1  ho  group    T  a  n  y  p  u  s   it  belongs. 

Genus  20.  Pentaneura  I'hilippi 

Verb.  z.  b.  Gcs.  33.    020.    18G5 

The  antennae  equal  in  length  to  the  head  and  thorax  taken 

together,  moniliform,  12-14  joinled.  verlicillato  with  long  baire, 

the  joints  subglolx>se,  not  petiolalc,  llic  last  joint  elongate.    Palpi 

elongate,  eijualing   the  antcunae,  joiuls  suibcylindrical.     Wings 
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narrow,  very  hairy,  venation  as  shown  on  pl.37,  fig.16.  Legs 
hairy,  elongate,  especially  the  tarsi;  first  tarsal  joint  equal  to 
the  two  following  in  length ;  fourth  and  fifth  together  equal  to 
the  third.  Type,  P.  g  r  i  s  e  a  Ph.  Chile.  No  Noilh  American 
species. 

Oenus  21.  Podonomus  Philip])i 
Verb.  z.  b.  Ges.  7.    001.     1805 

Thorax  strongly  i)rodi>ced  over  the  head.  Antennae  of  the 
female  short,  subc^yliudrical,  verticillate  with  long  hairs,  eight  (?) 
jointed,  the  last  joint  equal  to  the  two  or  three  [^receding  (pl.37, 
fig.lO).  Venation  as  shown  on  ])1.:]7,  fig.ll.  Ix^gs  elongate,  equal, 
tarsi  elongate,  the  metatarsus  ahout  the  same  length  as  the  tihia, 
the  second  al)out  one  half  as  long  as  the  first,  the  remaining  ones 
short  and  of  equal  length.    Type,  P.  s  t  i  g  m  a  t  i  c  u  s  .    Chile. 

From  the  wing  venation  it  ai>i)eiir8  that  this  genus  is  related  to 
the  group  T  a  n  y  j)  u  s.     No  North  American  species. 

Oenus  22.  Heptagyia  Philippi 
Verb.  z.  b.  Ges.  41.  635.  1865.  (Pl.37,  figs.  21,  22,  23) 
Head  small.  Antennae  short,  7-jointed,  cylindrical,  first  joint 
large  and  thick,  the  following  subequal,  the  last  one  oblong,  equal- 
ing the  two  prectMiing  ones  taken  together.  Ocelli  none.  Palpi 
long,  6-jointed,  almost  excecniing  the  antennae,  first  thi'ee  joints 
subcylindrical  and  (Hjual.  the  fourth  and  fifth  shorter  and  sub- 
globose,  the  last  one  slender,  oblong,  (H]ualling  the  fifth  one  in 
length.  Thorax  very  much  swollen,  with  a  deej)  sutui'e  near  and 
parallel  to  the  anterior  margin.  Wing  venatiim  as  shown  in  fig.21. 
Legs  elongate,  slender,  ant(»rior  feniora  not  thickened,  not  armed, 
anterior  tibiae  with  unarmed  extremities,  posterior  tibiae  with 
minute  apical  spinels;  tarsi  elongate,  first  joint  nearly  equalling 
the  remaining  ones  in  length.  Tyj»e.  T.  a  n  n  u  1  i  p  e  s  Ph. 
Chile.     No  North  American  spej  ies. 

Genus  23.  Corynocera  Zett(»rstedt 
Insecta    lappoDica    856.    1838 

Head  moderately  large,  transverse;  antennae  i)ornH*t,  shorter 
than  the  thorax,  arcuate,  cylindrical,  about  13-jointed;  the  first 
joint  short,  thick,  bare,  the  following  10  very  small,  rounded, 
eloselj  sessile,  delicately  baired,  the  I2th  elongate,  conical,  wider, 


*'168  NKW   TO«K  STATH  MUSBUH  I 

I  bBPe;  palpi  sliglifly  projecting.  l»ent.  proboBCie  short;  eym  round, 

I  •omowtiiit  prutiiinent,  pemotc;  fn)nt,  wide;  ocelli  mtnting;  dOTWum    ' 

I  of  thorax  elcingati'.  airliM,  higher  thiin  the  liwid.  uu  transverse     I 

'^  •uture,  fiuiiH>n-hiit  deprtrmcd  in  front  of  the  Bfiitpllum;  Beutellom 

1  Anuill.     Abdoinen  7  or  S  jointed-     lifgs  fihort,  robust,  of  unequal 

I  length,  wholly  bni-p  ami  iinanm'd;  voxnn  uol  elongate;  halterea 

short.    U'iiig»  as  long  ax  Ihc  nbilotneti,  club-shaijeii.  rather  narrow, 

iMire,  with  1  or  5  dlHcal  veins  diveining  apii'iilly.  all  very  indiB- 

tiDct;  oti  ihc  anterior  margin  at  thw  a<]K-x  Is  a  long  Boiuewhat 

furved  win;  the  [KJsterioi-  inargin  in  not  ciliate.     The  wing8  of 

the  fenmle  are  shorter  than  the  abilomen.  the  genitalia  of  the 

untie   ehilibcd.   k-gx   nion^   rolw^t ;    the   al>donien   of   the   female 

pointed,  with  two  short  appendages.    MelaitKirjihOHis  and  life  his- 

torj'  unkninvD.    Traitslnliun  from  Si-hiner  p.*i41  (1S64), 

The  only  Bpecied  of  this  genua  ia  O,  crnssipes  Zett. 
(^iiubigini  Zett.),  a  email,  brownish  black  Hy,  with  pale  legs, 
whitish  wingR  and  halteres.  length  2  to  2.25  mm.  I<apland  and 
Germany  (Bewthin). 

QenasZi.  Spaniotoma  I'hilippi 
Verh.  z.  b.  Gee.  35.  029.  1865.  (P1.37,  figs.  13  and  14) 
Thorax  prominent  above  the  head.  Antennae  short,  scarcely 
exceeding  the  paljii  in  length,  ti-jointeil,  the  joints  oval,  sparsely 
verticillate  with  short  hairs,  the  last  joint  rather  acute.  Palpi 
4-jointed,  the  first  joint  thickened,  the  last  one  slender,  elongate, 
divided  (?), 

The  wing  venation  (fig.l3)  resembles  that  of  C  b  i  r  o  u  o  m  u  a 
(sens,  lat.)  though  the  crossvein  is  rather  nearer  to  tbc  base  of  the 
wing  than  in  the  typical  C  h  i  r  o  n  o  m  u  s.  The  description  does 
not  state  whether  the  wing  ia  hairj-  or  bai-e.  The  figure  given  by 
foT-e  metat.irsus  shorter  than  its  tibia.  The 
M' sviioTiynioiis  wirli  eitlii-r  M  (■  (  r  i  oc  n  emus 

(  a  1  a    Philippi,  Cliile.     No  Noi-lh  American 

Qenus  25.  Corynoneura  Winnerix 

.12.     1S4<1,      (ri.m,  fis.7.  niul  III  32.  fig.4) 
lished  In-  tiie  absence  of  llie  anal  angle 
d.  proboscis  short,  palpi  incurved,  four- 
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jointed,  the  last  joint  elongated.  Antennae  of  the  male  10- 
jointed,  the  first  joint  thick  and  disk-like,  the  following  eight  egg- 
shaped,  the  last  one  thicker  and  longer  than  the  others,  all  with 
long  hairs,  the  last  one  verticillate;  antennae  of  the  female 
6-jointed,  the  first  one  thick  and  disk-like,  the  following  four 
ellipsoidal,  the  last  one  somewhat  elongate,  all  with  short 
hairs.  Eyes  round,  ocelli  wanting.  Mesothorax  greatly  arched, 
prolonged  over  the  head,  without  transverse  suture;  scutellum 
small;  metathorax  much  arched.  The  8-jointed  abdomen  is 
narrow  and  long.  Legs  elongated;  -slender;  the  posterior  pair 
of  tibiae  somewhat  thickened,  spurred;  metatarsi  elongated; 
claws  and  pulvilli  very  small.  Wings  in  outline  club-shaped, 
bare,  and  bent  down;  anal  angle  wanting;  anterior  margin 
thickened.  Halteres  free;  venation  as  shown  on  pl.36,  fig.7. 
Genitalia  of  male  shown  on  pl.32,  fig.4  (after  Kieffer).  Antennae 
of  male  11-jointed  according  to  Kieffer  (1899). 

Of  the  larvae  and  pupae  of  the  moimbers  of  this  genus,  but  one 
species  has  been  described  as  far  as  I  am  aware;  i.  e.  Cory- 
noneura  lemnae  Frauenfeld  (1866).  f Pl.36,  figs.  1  to  5.) 
He  describes  the  larvae  as  filiform,  thickened  anteriorly,  white, 
■with  distinct  incisures  (fig.l).  The  chitinous  pale  brown  head 
is  oval,  Avith  tAvo  black  eye  spots.  The  antennae  3-jointed  1.5 
times  as  long  as  the  head.  The  first  thoracic  segment  is  in  the 
form  of  a  truncated  cone,  u])on  Uw  ventral  side  of  which  is  a 
cephalad  projecting  i)rocess,  with  a  bilobed  extremity,  each  lobe 
possessing  a  cro^^^l  of  delicate  setae.  The  next  thoracic  segment 
largest,  with  tvvo  oval,  stigma-like  spots  on  each  side.  The  fol- 
lowing 8  gradually  decreasing  in  size;  the  last  is  nearly  cylindri- 
cal, and  has  upon  the  dorsal  surface  a  [)rominence  upon  which 
there  are  several  ui)right  setae.  There  are  two  anal  blood  gills 
and  two  prominent  anal  prolegs,  at  the  extremity  of  each  of  the 
latter  there  is  a  circle- of  curved  setae.     Tx^ngth  3.7  mm. 

The  pupa  is  described  as  being  smooth  and  pale  yellow^  in  color; 
the  wing  sheaths  l)eing  one  third  of  the  entire  length.  The  ab- 
dominal segments  are  distinct;  the  anal  end  is  blunt,  upon  each 
side  ^-ith  a  hyaline  crescent-shaped  disk,  each  with  8  long  setae 
upon  its  margin  (fig.  4  and  5).  length  1.2  num.  The  imago 
resembles  C.   scutellata  AVinn.  (an  European  species) . 
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W  I.  Corynonenra  atra  ^Vi'Ilne^tz 

Fuss   Oorynone 

I  Hale.  Dorsum  of  lliorsix  velvet-black;  pleura  sordidly  yellow. 
I  Abdomen  dark  brown.  Head  black;  AutODBae  brown,  with 
rbrown,  shiDimering  whitish  hairs;  palpi  yellow;  legs  whitieh 
I  with  dark  articulations,  last  three  joints  of  the  hind  legs  brown, 

Wiuga  Bliimmering  milky  white.     Length  .8  mm.     Kurope  and 

Greenland  according  to  Lundbeck  (1898). 
'       The  male  genitalia  is  shown  im  i>l,32.  lig,4  (after  Kiffler). 

L  2,  Corynoneura  celeripeg  Winnertz 

k  18G2  Oorynoneura  Wlon.    Stett  Ent.  Zeit.    IS,  BO,  3 
h  1864  CorTnoneurn    Scblner.    Fd.  .\ustr.    2:S94 
[      Female.     Yellow;   dorsiiiu   of  thorax   with   three  broad   black 
f  longitudinal  stripes,  the  lateralw  anteriorly  ajbbre^'iated ;  pleura 
k  Bnd  metanotum  blackifih  brown  or  black.     Abdomen  black  with 
I  plicate,  whitish  incisures;  venter  sordidly  yellow,  blackened  api- 
I  rally.     Head  black;  iwlpi  and  antennae  yeilorn-,  the  apical  joint 
I  of  the  latter  brown.     I^iegs  whitish,  with  dark  articulations,  the 
L  last  three  joints  of  the  hind  tarsi  blackish  brown.    Wings  sbim- 
i  Diering  whitish.    Length  0.8  mm.     Europe  and  Greenland  accord- 
ing to   Lundbeck    (lSil8K     This  species  is  sui«i>osed   to  be  the 
female  of  C.  atra.    See  Lundbeck  (1808)  and  Kieffer  (1902). 
A  single  female  specimen  reared  from  a  larva  found  in  pond 
water  (Ithaca,  N.  Y,)  agrees  with  the  above  description,  excepting 
that  the  pleura  are  yellowish. 

Genus  26.  Wulpiella  Kieffer 
Bui.  Sot  Ent  France,    p.66.    1899 

Small  species  having  4-jointed  palpi;  antennae  of  female  6- 
jointed,  the  4  intermediate  joints  verticiilate  with  very  long  hairs. 
Tarsal  claws  simple;  metatarsus  shorter  than  its  tibia.  Wings 
hairy,  the  venation  as  in  Chirononins  (pl-34,  flg,20).  The 
type  is  W,  s  e  i  r  ji  i  Kicffor,  an  l^unijioaii  sj:e<'ii's.  Xo  North 
American  species. 

In  ii  note  on  |i.824  of  Ann.  Koc.  Kut.  Fnni.'e  ililiKli  the  author 
states  that  in  the  flfrure  jiivt'ii  bv  liiiu  the  crowvein  hiis  by  mistake 
been  omitted. 

The  larva  is  ycll<iwiRli  white,  with  dark  hcail :  li-iifj:lli  4  mui.  It 
has  black  eyes  at  the  anterior  augltw  of  the  head;  a  pair  of  short 
three-jointed   antennae,  mandibles  four  or  five  toothed,   and   a 


MAY   PLIES   AND    MIDGES   OF    NEW    YORK  165 

seyen  to  nine  toothed  labium.  Thoracic  and  anal  prolegs 
present,  the  latter  with  prominent  retractile  claws  (fig.22).  The 
caudal  papillae  are  cylindrical,  pointed  apically,  each  with  three 
short  and  three  long  setae.     (Plate  34,  figs.  21,  22,  23.) 

Oenus  27.  Linmophyes  Eaton 

Ent  Monthly  Mag.  60.     12.     1875.     (P1.37,  figs.  1,  2,  3,  4) 

Imago.'  Head  small,  ovately  triangular;  eyes  roundly  oval, 
hardly  reniform;  ocelli  absent;  autenuae  divergently  porreet, 
filiform,  6-jointed,  with  sparse  vertkils  of  spreading  hairs  (fig.3), 
the  basal  joint  very  stout,  the  second  much  smaller  than  the  first, 
but  yet  slightly  thicker  than  the  remaining  joints,  which  are  of 
even  width,  the  apical  joint  as  long  as  the  preceding  two  together; 
mouth  short,  the  margin  hairy,  palpi  4-jointed  (fig.2).  Thorax 
robust,  above  arched  anteriorly  and  produced  like  a  hood  over 
the  head  (fig.4) ;  its  contour  viewed  from  above  is  somewhat 
ovate,  and  it  has  about  four  longitudinal  rows  of  short,  fine,  sparse 
hairs  ascending  upwards  and  inwards;  seutellum  moderately 
large,  prominent,  semicircular  or  roundly  subquadrate.  Wings 
oblong  (fig.l),  suddenly  constricted  at  the  base,  rather  straight 
along  the  costa,  the  apex  almost  [)arabolic,  the  margins  ciliated. 
The  subcostal  vein  very  short,  becoinirig  obsolescent  in  the  sub- 
costal area,  the  radius  two-branched,  Kj  extending  beyond  the 
middle  of  the  costa,  the  media  united  by  a  crossvein  to  the  radius 
just  proximad  of  the  point  of  furcation;  R^^^  like  R^,  accompanied 
by  a  slight  crease  in  the  membmne;  the  cubitus  rather  deeply 
forked,  the  furcation  acute,  similarly  accompanied  by  a  crease 
which  follows  its  lower  branch;  this  last  branch  is  succeeded  by 
one  or  two  longitudinal  folds  simulating  additional  veins  (anal 
veins  ?).  Halteres  large.  Legs  slender,  with  fine  short  haii*s; 
tibiae  almost  scabrous,  with  a  minute  si)ine  at  the  ai)ex  interiorly ; 
the  first  tarsal  joint  much  longer  than  the  next.  Abdomen  slen- 
der, 8-jointed,  with  a  few^  hairs  above;  ovipositor  formed  of  two 
verv  short  lamellae.    Larvae  not  observed. 

In  the  original  diagnosis  it  was  stated  that  the  number  of 
joints  in  the  palpi  and  abdomen  were  resj^ctively  5  and  7.  It 
appears  to  be  more  correct  to  regard  them  as  being  4  and  8 
jointed.  The  antennal  joints  are  very  likely  to  vary  in  number 
with  the  sex,  and  to  be  more  numerous  in  the  male  than  in  the 
female. 
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TLe  iil»ove  deacrtption  is  copied  from  Verrall's  puiHT  in  I'hil. 
TraDS.  p.245,  vol.168,  only  the  Domenclatnre  of  Uie  wing  veins 
tteing  chsiuged.  The  figures  1  to  4  on  plate  37  are  also  taken 
from  Verrall,  and  illustrate  details  of  the  species  L .  p  u  b  i  1 1  u  s 
,Eaton,  a  small  gnat  found  at  Roj^l  fionnd,  Kerguelen  Island.  No 
,Korth  Ainerieun  Bp»M,-ies, 

Genua  28,  Chasmatonotns  Txiew 
Berl.  EnL  Zelt  p.Sl.  18C4 
This  genus  is  related  to  Hjdrobaenus  but  differs  from  it 
Eb  that  the  palpi  are  longer,  and  the  flagellum  of  the  antenna 
"is  composed  of  5  joints  in  both  sexes  (i.  e.  antenna  7-jointed), 
;  pl,;Jl,  fig.ti.  The  dorsum  of  tlie  thorax  has  a  narrow  fissure 
which  widens  posterior);  in  a  Sat  areain  front  of  the  scutellum 
(p].31,  fiR-lC; ;  lic'tii-e  the  name.    The  winRs  of  our  three  Amjeriean 

tBpecies  are  black  with  white  markings. 
KEY  TO  3P£0IEB  OF  CHABlfATOHOXUS 
Imagines 
(I  Wing  with  two  iiromlDeut  white  spots  (pl.ST,  tlg.lti)  ;  tLe  Inrger  near 
the  base  o(  itip  nlug.  the  smaller  EubquadrnDgular.  In  ttie  fork  of  tbe 
cubitus,  a  Itttle  distad  or  tbe  middle  or  the  wing  (New  Xork,  Illinois) 
1.    blmaculatus 
aa  Wing  not  marked  In  tills  way 

B  Wing  with  a  longitudinal  vitta  between  tlie  media  and  the  cubitus; 
thorax  black  with  front  corners,  and  lilud  end.  and  a  part  oC  the 
pleura  yellow;   abdomen   with   jiosterlor   ninrgins   of   the   segmeDts 

whitish    (Alaska) 2.    univlttatus 

bh  Wing  with  a  broad  transverse  baud  extending  from  the  radius  to  the 
posterior  margin   (New  York) 3.    unimaculatus 

1.  Chasmatonotus  bimaculatus  Osten  Sacken 
1877   Chasmatonotus  O.  S.    BuL  U.  8.  Geol.  Surv.    3:191 
1S7S    Chasmatonotus  O.  S.    Catal.  Dipt.  N.  A.    p.22 

Male.  liliick  ;  winps  of  the  saux^  cdIoi-  nnd  with  two  large  white 
spots.     Length  about  1,.^  mm. 

Black;  thorax  shining;  base  of  the  abdomen  laterally  pale 
greenish  yellow ;  feet  black ;  front  cosae  and  base  of  all  the  femora 
yellowish;  the  firet  tarsal  joints  are  of  the  same  pale  yellowish 
color  except  the  tip,  which  is  black.  Knob  of  Jialteres  greenish. 
Wings  black;  the  first  white  spot  is  in  the  fhayte  of  a  cross  hand 
between  the  second  vein  and  the  anal  angle;  second  spot  is  square, 
and  situated  on  the  hind  margin,  witliiu  the  fork  of  the  cubitus, 
pl.27,  iig.16,  pl.31,  figs.  6  and  16,  pl.32,  flg.C. 
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The  first  posterior  cell  and  the  cell  within  the  fork  of  the  cubitus 
are  much  longer  than  in  0.  unimaculatus  Lw.,  and  the 
latter  cell  is  longer  and  broader.  Hence  it  happens  that  although 
in  both  species  the  cross-band-like  spot  is  placed  immediately 
inside  of  the  proximal  end  of  the  fork  it  occupies  the  middle  of 
the  wing  in  C.  unimaculatus,  and  is  much  nearer  the  base 
in  C.  bimaculatus.  The  abdomen  of  the  male  ends  in  a 
comparatively  large  and  conspicuous  forceps  (the  "  hypopygium 
maris  globosum  "  in  ^Ir  Loew's  description  of  C.  maculatus 
seems  to  indicate  a  difiFercnt  structure?) .     (O.  S.  loc.  cit.) 

Catskill  mountains  and  Quebec  (Osten  Sacken  1877).  Several 
male  specimens  from  Lake  Forest,  Illinois,  received  from  Profes- 
sor Needham.     Now  Jersev  (Johnson.  1904). 

2.  Chasmatonotus  univittatus  Coquillett 

1900   Chasmatonotus  Coquillett.    Proc.  Wash.  Acad.  So.     2:395 

Male.  Black:  the  base^s  of  antennae,  front  corners  and  hind 
end  of  thorax,  pleura,  except  the  lower  portion  and  one  or  two 
spots;  halteres,  trochantei-s,  and  bases  of  femora  and  of  tibiae, 
yellow;  posterior  margins  of  abdominal  segnients  whitish,  meso- 
notum  polished;  abdomen  subopaqiie;  wings  black,  the  extreme 
base  and  a  vitta  extending  from  it  three  cpiarters  the  length  of  the 
wing,  between  the  medial  and  cubital  veins,  white;  length  2.5  mm. 
Sitka,  Alaska. 

3.  Chasmatonotus  unimaculatus  Loew 

1864   Chasmatonotus  Loow.    Berl.  Ent.  Zeit.    50 

1878    Chasmatonotus   Loow.     O.  S.  Cat' 1.  Dipt.  N.  A.     p.22 

Male  and  female.  Black,  with  black  wings,  having  a  whitish 
spot  on  posterior  margin.     Length  2  mm.;  wing  2  mm. 

Head  black,  the  eves  in  both  sexes  separat<^d  by  a  wide  shining 
front.  Proboscis  short,  black ;  palpi  black,  four-jointed ;  the  first 
joint  short,  the  next  two  moderate,  the  second  rlavale;  tlie  third 
stouter;  the  fourth  linear,  a  little  longer  than  the  preceding. 
Antennae  fuscous  black,  short,  in  both  sexes  alike;  the  basal  joint 
globose;  the  five  joints  of  the  tlagellum  short  i)ilose,  the  first 
joint  cylindrical,  the  three*  foHowing  short  ovate,  the  last  oval. 
Thorax  black,  the  dorsum  shining,  the  phnira  oi)aqiie;  scutellum 
the  same  color.  Abdomen  black,  subopaque,  the  first  segments  in 
the  female  lurid;  liypoi)ygium  of  the  male  black,  globose.  I^gs 
black,  the  bases  of  the  femora  sordidlv  acHow  and  the  tarsi  in 
immature  specimens  cinereous.  Halteres  black.  Wings  black, 
with  a  subtriangular  white  spot  extending  from  the  posterior 
margin  as  far  as  R^o.,,  of  the  wing.     New  Hampshire   (O.  S.) 


:m 
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Genus  29.    Telmatogeton  ^L-hiQcr 

Vcrli.  zoo!,  tiol.  ges.     Wlen.  1C-031:18G6 

The  larva  and  pupa  have  not  been  described  as  far  as  I  am 

nwaro,  hut  figures  of  both  are  given  by  Schiner  (1868)  of  an 

East  Indian  species    T.    8 1.    Pauli     Scliiuer.     These  flpircK 

are  reproduced  on  pl.31,  figs.  i'2.  i;t,  14  and  15. 

Ima^.  Head  small  and  deeply  set;  the  thorax  highly  urc'hed. 
robust,  rising  abruptly  behind  the  head;  the  abdomen  is  short 
and  slender;  the  wings  long  and  of  uniform  width,  exteuding  far 
beyond  the  tibdonien;  the  legs  are  luuch  elongated.  Eyes  oval, 
in  both  sexes  widely  seiwruted  by  the  deeply  esi-nviited  front;  the 
ocelli  ar^  wimting;  palpi  4-joinfed,  the  l>a^al  joint  small,  the  fol- 
lowing oncM  of  t^pial  length,  thirkly  haired;  antennae  in  Iwjth 
sexes  alike,  T-jointetl,  m-arcely  as  long  as  the  head,  the  first  joint 
exti-aordiuarily  krge  and  thick,  the  second  one  slender,  the  next 
four  disklike,  much  wider  than  long,  closely  joined,  the  apical 
joint  elongated,  somewhat  thickeueil  .it  tiip  base,  gradually  Itecom- 
ing  smaller  towards  the  liji;  the  biisal  joint  hairy  above  and 
below,  the  others  bai-e.  Melalhorax  sti-ongly  developed;  tlie 
scutelluni  small;  abdomen  7-jointed;  male  genitalia  two-lobed, 
the  lobes  closely  connected,  not  spreading  or  forceps-like;  oviposi- 
tor of  the  female  pointed ;  the  upper  sheath  longer  than  the  lower 
one,  I-egs  long  and  slender,  particularly  the  hind  pair.  At  the 
end  of  each  of  the  tibiae  is  a  pjiir  of  short  spines,  and  at  the  apical 
end  of  the  metatarsus  is  a  single  one;  the  metatarsus  is  elongate 
the  second  joint  scarcely  one  half  as  long  as  the  first,  the  third 
less  than  two  thirds  as  long  as  the  second,  the  next  two  each  half 
as  long  as  the  third;  the  oinws  horny,  well-developed,  furcate  at 
the  esti-euie  tip;  pulvilli  small  but  well-developed ;  the  empodium 
large,  filling  the  space  between  the  claws,  ciliated  at  the  apical 
end.  Wings  long,  the  anal  angle  right-angled,  the  jiosterior  mar- 
gin nearly  jiarallel  witli  the  anterior  margin;  the  subcostal  vein 
running  parallel  to  the  costa  but  not  reaching  the  margin;  the 
cubitus  forks  proxiniad  of  the  middle  of  the  wing,  its  lower  branch 
not  (juite  rciiching  the  margin,  ana!  veins  quite  short  (pl.34, 
fig.l6) .  Ualteres  long  with  a  broad  knob.  The  fyjte  of  the  genus 
is  T.St.rauli  y.hincr  dw.  cit.).  A  smiillhliickish  tly  with 
dusky  wings  from  the  iHland  of  St  I'aul   in  the  Indian  Ocean. 
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One  species  of  this  genus  has  been  described  from  North  America 
T,  alaskensis  Coq.  (1900).  The  venation  of  the  American 
species  differs  slightly  from  this  description.     See  below. 

Telmatogeton  alaskensis  Coquillett 

1900  Telmatogeton   Coquillett.    Proc.  Wash.  Acad.  Sc.    2:395 

Hale.  Head  and  its  members  brownish  black,  the  front  velvet 
black,  first  joint  of  antennae  velvet  brown ;  antennae  about  as  long 
as  the  head,  the  first  joint  nearly  three  times  as  wide  as  the 
others,  the  latter  subcylindrical,  the  last  joint  slightly  longer 
than  the  others  and  subconical  in  profile;  thorax  opaque  black, 
the  lateral  margins  and  upper  part  of  pleura  varied  with  yellow- 
ishy  scutellum,  metanotum,  and  abdomen  brownish  black,  the 
lateral  margins  of  the  latter  and  hind  margins  of  the  ventral 
segments  yellow;  coxae  mottled  black,  brown  and  yellowish,  the 
remainder  of  legs  blackish  brown,  front  femora  each  bearing  a 
transverse,  contiguous  pair  of  blunt  tubercles  near  the  tip  of  the 
under  side,  and  just  beyond  them  a  pair  of  rather '  widely 
separated  cavities;  front  tibiae  each  bearing  a  blunt  tubercle  on 
the  under  side  near  the  base,  the  inner  side  of  each  front  tibia 
rather  strongly  dilated  at  its  fii*st  third;  first  joint  of  the  tarsi 
nearly  three  times  as  long  as  the  second;  each  of  the  last  three 
joints  slightly  over  oik^  half  as  long  as  the  second  joint,  claws 
cleft  almost  to  the  middle;  halteres  wiiitish;  wings  brownish 
gray,  veins  broAvn,  first  section  of  the  uiedia  yellow,  bases  of  the 
branches  of  the  radius  nearly  coalescent;  length  4.5  mm.  Yaku- 
tat,  Alaska. 

This  sp(H'ies  ajjnx^s  very  w(*ll.witli  l)r  Schincn-'s  di^cription 
and  figures  except  in  the  structure  of  tlie  legs,  but  these  are  not 
sufficiently  dilTercnt  to  warrant  tlio  establishiug  a  separate 
genus  for  the  present  form.  (\)quillett  floe,  cit.)  Specimens  also 
from  Oregon  and  California.  In  these  specimens  the  cubitus  forks 
immediately  under  the  rrossvein,  tlie  latter  oblique,  the  subcosta 
reaches  the  wing  margin  slightly  distad  of  Ou^,.     Length  4  to  6  mm. 

Genus  30.     Macropeza  Meigen 

Syst.  Besdir.     1:87.     1818.     (1M.35,  figs.  1,  2.  3) 

Small,  blackish  gray  species,  with  long  wings  and  extraordi- 
narily long  legs.  Head  small:  transversely  oval;  the  proboscis 
and  palpi  short,  antennae  15-jointed;  the  second  basaJ  joint 
quite  large  and  thick,  the  other  joints  peculiarly  arranged,  the 
first  seven  each  small  at  the  base  and  widened  toward  the  end; 
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tfae  next  smaJlr  Uip  following  ones  again,  flleoder  and  elongate, 
the  but  one  small;  these  are  all  oa\j  thinly  hair«d  (fig-t).  The 
(TCS  roand,  bare,  tl>o  ocelli  wanting  lor  radimentarA?)  ;  front 
broad.  Tbr  arvhing  of  the  thorax  graduallv  becomes  greater 
from  the  head  barkward,  the  transverse  sutnre  wanting;  scntel- 
lom  short  Imt  wide;  melathoras  nioderoteW  largp.  Abdomen 
8-Jointed,  hypopygium  somewhat  projecting.  Legs  long;  coxae 
not  elongated,  thc^  fore  ftonora  shortest,  the  posterior  pair  long- 
Mt;  tjbiae  vrithont  spurs;  tarw  of  the  poeterior  pair  of  leg*  ei- 
trenicl;  slender,  and  at  least  as  long  as  the  femora  and  tibiae 
taken  (ogether.  the  metatarsus  about  twice  as  long  ae  the  follow- 
ing joints  taken  togellier,  aiiiriil  jiiint:*  small,  the  sole  of  theclawed 
joint  bristly,  the  cluws  fjoite  long  and  bent;  the  haltercs  promi- 
m'ut.  n'inga  long  anil  narrow ;  venation  as  shown  in  &gs.  I  and  2. 
The  first  figure  is  from  V.  d.  Wulp  (1877)  the  second  after  Meigen 
(181S).     No  North  American  flpeoii:*  have  been  deseribe^. 

Genoa  31.     Hydrobaenot  Fries 
V^lensk.  AkQiL  Oandl.,  I82S.     1T6.     1830 
pBilwpruB  Ruthe,  Isia.     XI.     1207.     1831 
(P1.34,  Bgs.  2  to  11) 
Krir-H  ( LSydj  deHt-ribeH  the  larvii  and  |»upa  at  considerable  length 
and  givcw  figures  illustrating  details  of  each ;  the  latter  are  repro- 
duced on  pl.:t4,  figM.  ;;  to  5  and  8. 

Larva.  The  lana  is  deacril)ed  as  Injing  4  nun.  in  length,  greeu- 
ish  in  color,  quite  slender,  and  cylindrical.  The  head  (fig.2)  is 
small,  obcordate  and  black.  The  antennae  are  three-jointed.  On 
the  voiifi-al  side  of  the  first  thoracic  sesii'iciit  is  a  pair  of  feet  with 
setae  (flg.:i).  On  the  dorsal  surface  of  the  eleventh  abdominal 
segment  are  twii  cylin.lrical  pnnesses.  the  eslreniity  of  each  with 
a  tuft  (if  long  hiiirs.  On  tlie  ventral  surface  of  tins  segment  are 
the  blimd  i;ills,  fwci  in  nnnilM'r  and  shorter  than  in  Cbirono- 
nius.  The  (w.-lfth  scfiriicnl  lias  the  iisiia!  anal  feef  and  four  bh)0d 
gills.  Hie  lader.  li.nvever.  dilTeriu"  froni  Cii  i  r  ■>  n  o  ni  n  .«  in  hav- 
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flattened  in  front;  epistome  somewhat  prominent;  proboscis  not 
much  extended;  palpi  short,  four-jointed,  the  last  joint  somewhat 
longer  than  the  one  which  pi^ecedes  it ;  antennae  of  the  male  14- 
jointed  (fig.7);  the  basal  joint  thick,  the  last  joint  elongated  and 
thicker  than  the  rounded  [>rec*eding  joints,  short  and  sparsely 
haired;  the  female  with  a  7-jointed  antenna  (fig.6),  the  first  and 
last  joint  as  with  the  male.  Eves  iresoent-shaped,  the  concave 
side  enclosing  the  antennae,  bare;  ocelli  wanting.  Mesothorax 
produced  over  the  head,  well  arched;  abdoineii  narrow  and  long, 
8-jointed,  hypopygium  small  (iigs.  10  and  11).  T^^gs  moderately 
long,  covered  with  line,  woolly  hair;  the  metatarsi  somewhat  elon- 
gated but  not  as  long  as  the  tibiae;  claws  distinct,  puvilli  very 
small.  Wings  shorter  than  the  abdomen  and  with  the  cell  Mj 
open;  anal  angle  rounded  (fig.O).  Tlalteros  free.  Fries'  figure 
(copied  on  plJU,  fig.7)  shows  the  male  antennae  with  but  13  joints, 
although  the  description  says  there  are  14. 

This  genus  has  not  yet  been  recorded  from  America. 

Qtnus  32.  Doloplastus  Skuse 

Proc.  of  Linn.  Soc.  of  N.  S.  W.  4 :2G0.  1889 
Antennae  2\(t  jointed  in  male,  otherwise  as  in  female  of 
Or  t  h  oc  1  a  d  i  u  s.  Wings  naked.  Third  longitudinal  vein 
(R^-:.^)  nearly  straight.  Cosial  vein  (extending  a  little  l)eyond  tip 
of  third  longitudinal  (K^-i.,)-  Posterior  branch  of  fifth  longitu- 
dinal (ChL.)  straight.  J^egs  uni<  ulonred.  In  fore  legs  the  meta- 
tarsus considenibly  shorter  than  tibia.  Forceps  of  male  robust. 
An  Australian  genus. 

Genus  33.  Smittia  Holmgren 
Kongl.  Svenska.  Vetensk.  Ak.  Ilaudl.  Bd.  8.    no.5.    18G9.    47 

Front  wide,  eyes  oval,  somewhat  prominent,  at  the  base  of  the 
antennae  slightly  emarginale.  Antennae  short,  llagellum  (female) 
sparsely  haired,  r)-joinled  (i.e.  anlemiae  therefore  7-joinied),  the 
first  and  the  last  joint  longer  than  the  othei*s.  Oral  margin  slightly 
produced,  palpi  rather  stout.  Thorax  like  tliat  of  other  Chi- 
ron om  i  d  s.  Abdomen  somewhat  blnnt,  the  tip  on  l>oth  sides  with 
a  seta-like  tubercle.  Wings  narrow,  short,  scarcely  reaching  the 
middle  of  the  abdomen  ;  venation  much  as  in  i)  h  i  r  o  n  o  m  u  s, 
but  more  difficult  to  distinguish;  stouter  towards  the  costal 
margin.  Ix*gs  rather  long,  fore  femora  stouter,  the  tarsi  a 
little  longer  than  the  tibiae.     This  genus  takes  a  position  between 


D  i  a  m  e  8  H  and  Chi  r  o  n  o  m  u  b,  but  easily  dislingnished  from 
them  by  the  short  wiuge.  Type  of  the  genus  S.  b  r  e  v  i  p  e  n  n  i  a 
(=di  i  ronoiD  II  8   brevipennis   Boehem). 

It  is  Dot  stated  in  the  description  whether  the  wings  be  hairy  or 
bare.  From  the  statement  that  the  tarsi  are  a  little  longer  than 
the  tibiae,  it  appears  that  the  metatarsus  is  shorter  than  the 
tibiae.  The  genus  msry,  thereforoj  be  most  nearly  allied  to 
Orthocladias,  Camptocladius  or  to  Metrioc- 
n  e  m  u  8  .  In  the  description  given  by  the  author  in  Ent.  Tidskr. 
p.l81,  1883,  it  is  stated  that  the  abdomen  of  the  male  is  narrow  * 
and  the  anal  end  somewhat  thickoned  almost  like  that  of 
P  i  a  til  e  8  a  .     Genus  has  not  been  recorded  from  America. 

Genus  34.  Barmeisteria  VVeienlMTph 
'  TldJ.  T.  Entomol,     130.     188ft     (PI.35.  figs.  2(1-2S) 

Ijke  ChironomuB,  but  the  thorax  ia  narrowed  anteriorly 
and  bent  downward  nverhaut^ing  the  head  {fig.27).  The  halteres 
ai-e  long  and  lint  (fig.28),  the  stem  very  short,  hence  covered  by 
the  kuub.     Wings  wllh  <iliated  margin  |flg.:»i). 

In  tile  generic  description  given  by  Weyenbergh  the  namber  of 
antennal  joints  is  not  stated;  although  the  statement  "like 
Chirouomus"  would  seem  to  imply  that  this  genus  pos- 
sesses the  same  number  as  Chironomus  (i.e.  14).  Weyen- 
bergh'a  figure  also  shows  about  this  number.  Arribalzaga  (1S03 
p.241)  states  that  the  geuus  should  be  regarded  as  a  synonyin  of 
Chironomus  sens.  str.  and  further  says  that  the  wings  are 
bare. 

The  type  of  the  genus  is  B.  photophila  Weyenb.  (loe. 
cit.l,  recorded  from  Argentina.  No  other  siMX-ics  have  been  re- 
corded. 

Genus  35.  Diamesa  Meijxcn 
Syst.  rtcsi-lir.     7:12.     1S38.     (ri,30.  fiK.U,  iiii.l  i.i;;2.  fi^^.  '.  and  14) 

Larva.  The  larvae  of  (he  known  .s[iecios  iiri'  yellowish  or 
greenisli  in  coloi-  and  are  found  in  swiftly  Ibiwing  w;ili'r.  In  fonu 
they  Jii-e  of  tlie  iismtl  C  h  i  r  i.  n  o  in  i  d  tyiie,  in.isl  nwitibling 
those  of  Oi-thocladiiiN.  The  blood  {rills  of  (lie  eleventh 
abdominal  segnicnt.-i.  which  are  usually  found  iu  ('  li  i  ro  n  o  ni  u  a 
are  wanting  in  this  geuns;  their  absence  probably  due  to  the  fact 
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that  the  larvae  are  found  only  in  well  aerated  water.  When  taken 
from  the  streams  and  placed  in  still  water  they  soon  die,  usually 
within  a  few  hours.  (P1.36,  fig.14-25,  after  Ileeger;  1853;  and 
pl,20,  flg.9). 

Pnpa.  The  pupae  are  a])parently  without  thoracic  breathing 
organs;  if  they  are  present  thoy  must  Ik*  extremely  minute  and 
have  been  overlooked.  The  anal  end  with  G  or  8  short  setae;  the 
posterior  ni«irgin  of  each  abdominal  segment  with  spines  or  setae. 
(See  pl.48,  fig.l3,  in  Bul.08,  N.  Y.  State  Museum,  '03.) 

Imago.  Head  small;  broad  and  flattened  in  front,  the?  face  pro- 
longed into  a  short  broad  [)roboscis;  eyes  elongate,  only  a  little 
eniarginate,  ocelli  wanting.  Ant(*nnae  inserted  close  to  the  eye 
margin,  14-jointed  in  the  male,  basal  joint  broad  and  disk-like, 
the  fourteenth  very  much  elongated  like  that  of  the  males  in 
C  h  i  r  o  n  o  m  u  s  and  of  a  similar  structure;  densely  plumose; 
antennae  of  the  f(*male  seven  or  eight  jointed  (pl.31,  tig.7),  the 
joints  rounded  or  oval,  the  last  one  somewhat  Umger  and  cylin- 
drical. In  both  sexes  the  basal  joint  disk  like.  Palpi  four- 
jointed.  Thorax  highly  arch(Ml;  produted  more  or  less  over  the 
head,  slightly  llattened  in  front  of  the  srnt<'Ihim.  Abdomen  like 
that  of  most  C  h  i  r  o  n  o  m  ids:  rather  long  and  slender  in  the 
male;  shorter  and  stouter  in  tin'  f(Mnale.  L(»gs  long  and  rather 
stouter  than  in  <"  h  i  r  o  n  o  m  u  s  ,  fore  metatarsus  espial  to  or 
shorter  than  the  tibia;  the  fourth  tarsal  joint,  of  most  species  at 
least,  short,  obcordate.  Wings  bare,  venation  as  shown  on  pl.30, 
fig.l3,  resembling  T  a  n  y  p  u  s  in  having  the  M-Cu  crossvein;  the 
snbcosta  slender,  but  distinct,  Kj  and  K^_l.  ending  in  the  costa; 
between  thesi^  is  the  slender  and  delicate  Kn-^,;  the  media  is 
simple;  the  R-M  crossvein  obli(ju(*;  the  M-Cu  crossvein  erect;  the 
cell  M  is  present;  the  cubitus  forks  a  little  In^fore  the  M-Cu 
crossvein;  the  humeral  crossvein  is  pn^sent.  (lenitalia  as  shown 
on  p].32,  figs.  5  and  14. 

Several  species  have  been  recorded  from  Europe  and  North 
America.  Haliday  in  Walker's  Ins.  Brit.  Ill  (1856)  has  recorded 
species  the  males  of  which  are  said  to  have  bare  or  short-haired 
antennae. 


SST  TO  SPECIES  OF  OUICEBA 

Larvae 

a  MouU)  parla  as  shown  oa  pl.20,  fig.9 1.    wal  t1  ii 

10  Moutli  pnrta  as  stiowu  od  pl.SO,  figs.  18  to  25 ;  tbe  dorsal  surface  of  the 
abdominal  sepiientB  mnrketl  with  transverse  fasciae  (Europena 
spec'Ies)    3.    cnlicoldes 

0  Anal  M)d  witlj  eix  slender  aiuiueols 1.    w  a  1 1 1  i  i 

ra  Aniil  end  with  eight  niniiiGUta 3.    collcoidcs 

Imaglnet 
a  Halteres  pale  yellow ;  thoracic  elrlpea  black ;  lengUi  4.6  to  5  niin.  (United 

Stules,  Europe.  Greeulnncl) I.   wftl  tl  il 

aa  Halterea  white:  thorade  stripes  dnereouB  bladi ;  length  2.70  to  4.25  niai. 
(Greenland)  2.    ch  or  i-  a 

I  cannot  separate  abcrrata  Lundbeck  (1898)  from 
waltlii. 

1,  Diameaa  waltlii  MpiKt^ti 
D 1  a  m  e  B  a   Melgeu.    Syst.  Beachr.    7:13,  1 
IKC    Chironomus    Halid,  in  Walk.     Ins.  Brit  Dipt.    3:194 
1664  D  I  n  ffl  e  s  a   Scblu6r.    Fauna  Auatr.    2 :  615 
1S98   DIamesa    abcrrata    T.undbeck.    Videusk.  Meddcl-    289,  77 

Larva.  (P1.20,  fig-S)  The  larvae  were  taken  in  company  with 
thi:-  liirvjie  of  T  h  ;i  I  ;i  s  s  (i  ni  v  i  :i  f  ii  s  r  a  jitiiod{;  the  alfjiie  on 
the  surface  of  focks  over  ivliicli  the  water  flows  rapidly.  In  color 
it  is  pale  green,  in  g^encra)  appearance  and  even  in  lufuiy  details 
of  structure  it  greatly  resembles  Thalassomyia  fusca. 
The  dorsal  aelerite  of  the  head  is  elongated,  shield-shape,  with 
two  pairs  of  marginal  setae;  on  the  lateral  selerite  there  is  one 
seta  near  the  base  of  the  mandible  just  above  the  lateral  line, 
one  pair  below  (his  one  and  a  little  cephnlad;  another  pair  about 
one  quarter  of  the  length  of  the  head  eaudad  of  these  but  lying 
as  far  below  the  lateral  line  as  the  first  is  above.  Directly  eaudad 
of  the  fli'st,  but  midway  between  the  front  and  liind  nuugin  of  the 
head,  i.^  another;  close  to  the  dorsal  suture,  one  ipiarter  the  length 
of  the  heiid  cephalad  of  the  caudal  iiiai^iu  is  still  another;  and 
finally  there  is  a  sin{;le  one  on  each  side  at  tlie  base  of  the  labium. 

The  irioiUh  jiarts  aiv  as  shown  in  tin-  fismv.  Thu  epipharynx 
is  sliowii  wLih  i(s  ]iart.«  exiendrd.  In  the  figure  given  by  the 
writer  in  lliil.  (\S.  X.  Y.  Stale  Museum  ll!ll>:i)  these  parts  are 
shown  fiihlcil  d<)\vn.  Tlie  lateral  arms  ila>  are  each  expanded 
apicaJIy  iiitu  a  liandlike  prorcNS  with  7  or  S  fingers.  The  nmndi- 
hles  each  have  ">  blunt  ((retJi,  a  fringe  of  coai-se-lirauched  hairs 
projectinfi  mcsad,  and  (wo  stout  setae  on  llie  dorsal  surface  near 
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the  base.  The  labium  (1)  has  about  19  blunt  teeth;  the  antennae 
are  of  moderate  length,  bare,  and  with  three  terminal  append- 
ages. The  entire  body  appears  to  be  devoid  of  hairs.  The 
thoracic  and  anal  feet  are  of  the  usual  Chironomus  type. 
The  dorsal  tuft  of  the  anal  segment  is  i)resent ;  blood  gills  of  the 
eleventh  segment  absent. 

Pupa.  The  imi>a  is  fuscous  in  color,  with  a  slightly  greenish 
tinge.  Thoracic  respiratory  orgjuia  apparently  wanting.  On  the 
dorsal  posterior  margins  of  each  of  the  abdominal  segments,  ex- 
cepting the  first  and  last,  there  are  10  to  12  short,  stout  caudad 
projecting  teeth,  the  two  or  three  lying  nearest  the  lateral  mar- 
gin being  smaller  than  those  near  the  median  line;  and  on  the 
ventral  surface  of  the  segments,  excepting  the  first,  second  and 
last,  there  are  six  or  eight  stout  teeth  projecting  cephalad.  At 
the  anal  end  tliere  are  three  pairs  of  short  hollow  filaments  which 
may  have  a  respiratory  function.  The  length  of  pupal  life  is 
about  ti^'o  days. 

This  pupa  greatly  resembles  that  of  I),  c  u  1  i  c  o  i  d  e  s  as  de- 
scribed by  Heeger  (18;".'])  excepting  that  there  are  eight  abdominal 
filaments  in  the  latter  while  there  are  but  six  in  the  former. 

Described  from  specimens  taken  in  Gascadilla  creek,  Ithaca, 
N.  Y.  An  empt>'  pupal  skin  from  Las  Vegas,  New  Mexico,  from 
Professor  Cockerell  does  not  dififer  from  the  one  described  above. 

Male.  Black;  head  black,  including  eyes,  mouth  parts  and 
antennae,  the  latter  densely  covered  with  long,  dark  brown  hair. 
Jts  first  joint  enlarged,  disk-like,  the  second  twice  as  long  as 
broad,  the  following  11  a  little  shorter  than  broad,  the  14th 
longer  than  all  the  rest  taken  together.  The  palpi  are  somewhat 
shorter  than  the  antennae,  four-jointed  (besides  a  small  basal 
piece),  the  first  joint  shorter,  the  fourth  longer  than  the  other 
two.  Dorsum  of  the  thorax  black,  subshining,  with  a  faint  cin- 
ereous bloom  covering  the  surface,  excepting  the  three  slightly 
raised  longitudinal  stripes,  which  are  deep  black,  and  bet:>veen 
which  are  arranged  some  scattered  black  setae;  scutellum  dark 
brown,  with  black  setae;  metanotum  and  pleura  black,  the  latter 
with  a  gi'ay  bloom ;  abdomen  black,  longer  than  the  wings  in 
fresh  specimens,  covered  Avith  fine  brown  hairs,  ])osterior  mar- 
gins of  the  segments  narrowly  cinereous.  Genitalia  conspicuous 
and  rather  complex  (pl.32,  fig.l4) ;  the  apical  joint  of  the  ap- 
pendages triangular  in  outline  with  a  sharj)  point;  the  basal 
joint  with  a  pointed  process  attached  near  its  base  on  the  inner 
side,  mesad  of  which  are  two  smaller  pointed  projections.  The 
dorsal  keel  is  nearly  straight  and  spike-like.  Tx^  uniformly 
foMOUB,  all  the  fourth  tarsal  joints  shorter  than  the  fifth,  tarsal 
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Ctiiuple.  Wings  broa<I,  aad  uearlj'  as  loug  a»  the  nbdontcn 
in  fresh  RpM-imens:  usually  longtT  than  the  abdomen  in  dried 
Apecimens;  cinereous  in  color,  the  anterior  veins  oonspieuous, 
broniiiah  or  black;  uie<lin  and  cubitus  pa!e,  pusteriur  mai^D 
very  delicately  ciliate.  Haltercs  ysually  pale,  in  an  occasional 
Hpecimen  bron'nieh,  the  knob  triau^lar  in  outline.  Length  3.5  to 
5mm.  (pUU.fig.13). 

FemaJe.    Cinereous  black,  fi-ont  nnd  e>iii»tome  cineroons,  eyea 

but  slightly  ext-avated  at  Imse  of  antennae;  jialpi  and  aiitennae 

ifDScons,   the   latter  ^ith   ^  juinta  counting  the   disk-like  basal 

joint,  short-haired    (pl.P,  flg-T)  :  Hcntellum  bentispberical.   dark 

brcnvQ,   with  black   setae;  abdomi-'n    fuecous  with   short  brown 

baira,  posterior  margins  to  the  Hf^ments  darker  except  on  the 

extreme  edge,  which  is  palo  yellow ;  genitalia  small,  brown  and 

leaf-like;   le^  fuscous;  claws  simple;  wings  broad,  and  longer 

than  the  abdomen';  anterior  veins  black;  media  and  cubitus  pale; 

_  length  3.Ei  to  5  mm.     In  other  respects  like  the  male.     Described 

Lfroin  bred  and  captured  specimens.     Kcw  York,  Idaho,  Washing- 

Vton  8tnte,  Greenland. 

B  Fitch's  CtiiroQomus  iiivoriuudns,  which  I  formerly 
B^otiMidered  a  synonym  of  1>  i  ii  ni  e  k  a  w  a  1 1 1  i  i  Ikieig.,  I  now 
Hjlwgurd  as  distinct. 

According  to  Lundbeck  (IS9S) ,  P.  iv  a  1 1 1  i  i  does  not  possess 
cilia  oa  the  posterior  margin  of  the  wing,  he  quoting  Meigcn  as 
authority  for  this  statement;  the  F.iii-opean  specimens,  however, 
which  I  have  do  jiossess  these  cilia,  as  do  al.xu  aiy  American  speci- 
mens. The  cilia  are  quite  short  and  rather  dilbcult  to  see  with  a 
hand  lens.  1).  aberrata  Lundlmk  (IISDS.  p.290),  according 
to  its  author,  differs  primarily  from  D,  w  a  1 1 1  i  i  in  possessing 
cilia  on  the  jiosterior  margin  of  the  wing;  but  since  waltlii 
does  have  the  cilia,  this  distinction  fails,  and  the  two  names  must 
be  regarded  as  synonymous.  In  the  description  of  aberrata 
the  scutellum  and  legs  are  said  to  be  pale  brown,  while  in 
waltlii.  as  describeil  abmc.  they  are  dark  brown  or  fuscous. 
Tlii'se  dill'ereai'eH  are  at  most  ouly  varietal  in  character;  and 
furthermore,  in  innnature  specinions  Ihewe  jmrts  are  usually 
somewhat  [laler  llian  in  mature  specimens. 

2.     Diamesa  chorea  Lund)>ock 
1838   Diamesa   Lundbeck,    Vldensk.  Meddel.    201 

Greatly  resembling  D.  aberrata  Lundb.;  its  smaller  size, 
obscure  coloring,  white  halteree  and  more  slender  legs  will  dis- 
tlDguieh  it. 
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Hale.  Thorax  cinereous,  with  three  cinereous  bhack  stripes, 
the  two  laterals  anteriorly  abbreviated,  the  interval  between 
sparsely  hairy,  Bcutellum  cinereous  brown,  i)ilose,  nietathorax 
cinereous-black,  the  pleura  j»ray,  tlie  pi»<tus  cinertH)us-black. 
Abdomen  slender,  cinereous-bhick  with  yellow  hairs,  the  venter 
paler,  the  anal  segments  wide.  Antennae  brown,  14-jointedy 
plumose.  I^gs  more  or  less  dull  brown,  slender,  setose.  Halteres 
white.  Wings  slightly  tinted,  nearly  hyaline,  the  margin  short 
ciliate,  the  venation  like  that  of  1).  a  be  r  rat  a.  The  fourth 
tarsal  joints  shorter,  or  at  least  not  longer  than  the  fifth;  the  fore 
metatarsus  is  somewhat  shorter  than  the  tibia. 

Female.  Antennae  8-jointed,  short,  the  last  joint  elongate, 
fusiform,  the  abdomen  shorter  and  stouter  than  that  of  the  male; 
differs  from  the  female  of  1).  aberrata  in  its  smaller  size, 
shorter  antennae,  and  wholly  i  inereous  alxlomen.  Length  of  male 
and  female  2.75  to  4.2.")  mm.    (ireenland.    Translation. 

3.     Diamesa  culicoides  Heeger 
1853    Sitzb.    K.  K.  Acad.  Wiss.  Wien.     10 :7 

The  larva,  pupa  and  adult  of  this  European  species  were  de- 
Bcribed  by  Heeger  (1853).  Heeger's  figures  are  reproduced  on 
pl.36,  fig.  15  to  25. 

According  to  this  iuithor  SO  to  100  (^ggs  are  laid  by  the  female 
in  groups  of  10  or  12  upon  stones  or  other  objcH^ts  along  banks  of 
the  brook  where  thev  mav  l>e  washe<l  bv  the  water  from  time  to 
time.  The  eggs  are  described  as  being  yeliowish-wliit(\  nearly 
cylindrical,  slightly  smaller  at  one  end,  scarcely  .25  mm.  in  length 
and  nearly  one-half  as  wide  The  Inrvac*  emerge  in  al)out  8  or 
10  days.  They  are  white  in  the  Ix^giiniing;  later  the  dorsal  sur- 
face becomes  brownish.  WIkmi  full  grown  about  12  mm.  in 
length.  The  eyes  are  subtriangular.  small.  Hat  and  black;  the 
labrum  is  rounded,  brownish-vellow,  chitinous.  scarcelv  one- 
sixth  as  broad  as  the  head.  on(^-half  as  long  jis  broad,  with  four 
rounded  teeth.  The  1()W(t  lip  is  one-half  ns  broad  but  twice  as 
long  as  the  labrum,  pale  yellowish.  trunca.tcHl  anteriorly,  with  the 
anterior  margin  densely  hairy:  the  piilpi  are  attached  basally 
to  this,  and  have  the  same  structure  as  the  lower  lip.  The  labium 
is  dark  brown,  is  one  fourth  as  broad  as  the  head,  with  a  semi- 
circular anterior  margin,  this  margin  provided  with  six  very  short 
rounded  teeth  on  each  side,  and  in  the  middle  with  a  broadly 
truncated  one  (fig.19)  :  the  mandible  (fig.l8)  is  sulx'ordate,  one- 
fourth  as  long  as  the  head,  with  fv\Q  short  rounded  teeth,  proximad 
of  which  there  is  a  long  row  of  yellowish  brown,  movable  setae. 
The  larva  spins  a  thin,  tube-like  dwelling  from  which  the  head 
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projects  when  it  is  watcliiug  for  [jre.v.     Theii?  are  three  maults. 
They  are  found  wImtb  the  wate^r  ig  swiftest. 

The  pupae  gTfratl.v  ii'-semble  those  of  the  T  o  r  t  r  i  c  i  d  s  ,  are 
nearly  cylindriral.  sliKlitly  ifointed  at  the  apical  end.  smaller  pos- 
teriorly, and  of  a  |int«  brown  color,  somewhat  darker  anteriorly 
(pUiG,  figs.  11!  and  17).  The  abdominal  segments  are  provided 
with  8fttji«;  tliouc  on  the  dorsal  surface  pwjecting  caudad.  those 
Upon  the  TBnlral  surface  projecting  cephalad.  The  anal  end  has 
8  sleuder.  long,  chilinnus  setae,  the  apical  end  of  which  is  bent 
upwards.  The  adult  m  also  described,  hut  since  it  is  uot  aii 
American  spwfps,  the  di^criiition  will  not  be  re[iroduced  here. 

,  Genus  36.  Eatanypns  t;o<iuillett 

Fur  Soala  and  Fur  Seal  lalands.  4:341.  18S0 
Closely  related  to  T  a  n  y  p  u  s  .  but  the  antennae  of  the  female 
iBre  ^jointed,  of  the  male  9-jointed.  not  plumose,  the  first  joint 
'1>Qlbous,  aboat  three  times  as  broad  as  the  second;  joints  two  to 
[seven  in  the  female,  two  to  eight  In  the  male,  deci'easing  in  length 
outwardly,  the  penultimate  joint  only  slightly  longer  than  broad, 
tiie  ullininte  nearly  as  long  as  the  three  preceding  joints;  eyes 
'deeply  emarginate  next  the  antennae,  palpi  fonr-jointed.  Third 
vein  i>f  (he  winy  siniplc.  fourth  issuinp  from  the  fifth  nc.ir  ila 
base  and  forking  near  the  middle  of  the  wing,  the  fifth  also  fork- 
ing near  the  middle  of  the  wing,  its  upper  branch  connected  with 
the  fourth  by  a  crossvein;  small  crossvein  and  first  section  of 
the  third  vein  scarcely  longer  than  broad.  Type  of  the  genus  E. 
b  o  r  e  a  I  i  s  Coq.  loc.  cit. 

It  appears  from  this  description  tbat  the  wing  venation  must 
greatly  resemble  that  of  Diamesaj  the  number  of  antennal 
joints  and  the  lack  of  long  antennal  hairs  distinguishes  the  male 
of  the  genus  from  D  1  a m e s a.  The  females  of  Eutanypus 
cannot  be  distinguished  from  those  of  D  i  a  m  e  8  a .  The  third 
vein  s]Kiken  of  in  the  above  di'S(ri|ition  iip|H';ii-s  to  I>e  H.^^;  the 
•interior  fork  of  the  fourth  seems  to  be  dpiivalcnt  to  R,^^,  and 
the  posterior  fork  the  same  as  the  media;  the  fifth  is  the  same  ae 
the  cubitus,     ronipare  the  figure  on  pl.3l>,  tig.l.'l. 

Eutanypus  borealia  C-nrinillcll 
1899    Eutanypus   Coq.    Fur  Senls  and  Fur  Seal  Islands.    4 :  341 

Female.  Head  black,  opaque  gray  pruinose,  the  antennae, 
palpi,  and  proboscis  brownish  IihU'k,  the  autcnnae  uojirly  txrice 
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as  long  as  the  head.  Thorax,  scutellum,  and  abdomen  black, 
opaque  gray  pruinose,  the  sparse  hairs  chiefly  yellow.  Wings 
1^  times  as  long  as  the  abdomen,  whitish  hyaline,  veins  yellow 
or  brownish;  the  third,  except  at  its  base,  the  fourth  before  its 
point  of  furcation,  also  its  posterior  branch,  both  branches  of  the 
fifth  and  the  whole  of  the  sixth  almost  colorless ;  the  crossvein  at 
the  outer  end  of  the  second  basal  cell  unites  with  the  upper 
branch  of  the  fifth  a  short  distance  beyond  its  base,  and  with 
the  fourth  a  short  distance  before  its  furcation;  the  small 
crossvein  at  about  twice  the  length  of  the  outer  crossvein 
beyond  the  base  of  the  upper  branch  of  the  third^  vein ;  the  first 
vein  extends  to  tlie  last  fifth  of  the  length  of  the  wing.  Legs 
brownish  black,  first  joint  of  the  front  and  the  hind  tarsi  two- 
thirds  as  long  as  their  tibiae,  the  fourth  joint  noticeably  widened, 
about  three-fourths  as  long  as  the  fifth ;  tarsal  claws  simple  and 
of  equal  length.  Halteres  yellow.  Length  3.5  mm.  Bering 
Island. 

An  immature  male  specimen  collected  at  the  same  time  and 
place  differs  from  the  female  in  having  the  palpi,  antennae,  scutel- 
lum  and  the  legs  j-ellow.  A  female  collected  on  the  summit  of  Mt 
Washington,  N.  H.,  by  Mrs  Annie  T.  Slosson,  does  not  differ  from 
the  female  above  described.    (Coquillett,  loo.  cit.) 

The  description  given  above  of  the  female  would  apply  very 
well  to  Diamesa   waltlii. 

Group  Chironomus  Meigen 
Meigen.    Illiger's  Magazin.    2:260.    1803 

The  eggs.  The  eggs  of  the  members  of  this  group  are  deposited, 
usually  in  the  water,  in  the  form  of  a  long  string  or  in  a  clump, 
surrounded  by  a  layer  of  gelatine.  The  arrangement  of  the  eggs 
within  the  egg  string  seems  to  be  constant  for  a  given  species 
(pl.31,  figs.  12  to  15).  Miall  and  Hammond  (1900)  say,  "In  C. 
dorsalis  the  egg  mass  is  a  transparent  cylinder  with  rounded 
ends,  about  20  mm.  long,  formed  of  a  mucilage  secreted  by  the 
gluten-gland,  in  whidi  Uie  lu'owuiyh  eggs  are  imbedded.  The  eggs 
do  not  lie  at  random,  in  the  cylinder,  but  are  lodged  in  a  special 
winding  tube  or  egg-pipe,  which  lies  near  the  surface  of  the  egg 
mass,  and  uiakes  many  almost  complete  spires,  curving  around 
from  right  to  left  and  from  left  to  right  alternately  (pl.31,  figs. 
13  and  14).    The  tube  itself  only  l)ecomes  visible  when  the  egg 

'This  should  probably  read  "  4th  vein",  because  in  the  generic  description 
the  third  vein  is  said  to  be  simple ;  1.  e.  unbrnnchcd. 
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mass  is  boiled  or  ti'eiitcd  with  liardcning  agents.  The  ioterior 
of  the  cylinder  is  traversed  b_v  interwoven  cords.  As  maaj  as  19 
apireg  have  been  (Otintod  in  one  t^g  tnaes  and  since  each  spire 
commonly  runtains  iibuut  45  eggs,  the  total  may  amount  to  850 
Or  even  more." 

In  an  undetermined  North  American  eiteoies  observed  by  the 
writer,  tlie  egg  mass  is  in  the  form  jf  a  clump  enveloped  in  gela- 
tine, which  is  moored  b,v  meaiis  of  a  cord  to  a  stone  or  a  weed 
along  the  bank  of  a  pool.  The  eggs  within  this  clump  have  no 
definite  arrnugement  hot  lie  at  random  (flg.lO).  Another  North 
American  species  lays  a  utring  in  which  the  eggs  are  arranged 
Bb  shown  in  tig.l5,  and  still  another  as  shown  in  fig.l2. 

larra.  All  the  larvae  of  the  members  of  this  group  are  rather 
slender,  have  a  rnther  short  liead,  and  jiosaesa  tboraiie  and  anal 
prolega  (pI.lG).  In  size  the  mature  larvae  vary  from  4  or  5  mm. 
to  upwards  of  25  mm.  Many  of  the  largest  species  are  blood  red 
,iQ  color,  while  the  smaller  ones  are  yellow,  light  or  dark  green, 
Ibrownish,  or  pink.  The  head  is  small,  brownisli  in  color,  heavily 
chilinined,  and  a  little  longer  than  wide.  The  sclerites  of  the  head 
consist  of  a  dorsal,  ventral,  and  two  lateral  jilatcs,  besides  a  num- 
ber of  smaller  ones.  The  dorsal  sclerite  is  elongate  shield-shaped, 
often  with  a  few  setae.  Attached  to  the  front  mai^in  of  this 
plate  is  the  labrum,  which  hangs  llap-like  in  fiH>nt  of  the  mouth 
and  may  be  bent  backward;  and  on  the  under  surface  are  several 
pairs  of  setae,  usually  pectinate,  .\ttaclied  to  the  ventral  surface 
of  the  labnini  is  the  epipharynx.  This  is  a  rather  complex  struc- 
ture; it  is  attached  at  its  anterior  margin,  its  free  margin  projects 
venlrad  andcaudad.  Its  form  varies  in  the  different  genera. 
The  lateral  plates  bear  two  pairs  of  rudimentary  eyes  (pigment 
spots)  as  well  us  the  antennae  and  the  jaws.  The  antennae  (pl.lS. 
flg.5,  and  pl.22,  tig. la)  are  situated  on  the  anterior  end  of  the 
lateral  plates;  they  consist  of  a  comparatively  long  basal  joint 
and  several  shorter  terminal  ones.  The  iiian<iiblcs  (pi. 22,  fig.l, 
md)  situated  venfrad  of  the  antenn.ie  are  stout  and  have  a  four  or 
five  toothed  margin.  Tliey  are  articulated  in  such  a  manner  that 
thoy  move  in  an  oblitine  plane,  striking  the  labium  (jiLili,  flg.5). 
The  labium  is  attached  or  rather  is  coalescent  with  the  front 
margin  of  the  ventral  sclerite  of  the  head,  the  suture  separating 
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the  Bclerite  from  the  lateral  ones  only  faintly  marked.  Miall  and 
Hammond  (1900)  consider  the  ventral  piece  as  a  portion  of  the 
lateral  sclerite.  The  margin  of  the  labium  is  toothed  (pl.22; 
flg.l  1) ;  the  size  and  arrangement  of  the  teeth  varj'  in  the  different 
species.  Near  the  base  and  ventrad  of  the  mandibles  are  the 
maxillae  (flg.l  mx)  consisting  of  fleshy  processes,  with  a  short 
cephalad  projecting  palpus  (flg.l  p),  and  some  setae  and  papillae. 
On  each  side  of  the  labium  is  a  striated  and  flexible  fan-shaped 
flap  which  helps  to  close  in  the  mouth.  On  the  floor  of  the  mouth 
cavity,  lying  close  to  the  labium,  is  the  hypopharynx  (flg.l  hy), 
with  various  setae  and  papillae.  The  prothoracic  pair  of  feet  is 
furnished  with  a  large  number  of  slender,  curved  hairs,  some- 
times pectinate,  the  two  feet  very  close  together  so  that  they 
appear  almost  as  one  (pl.21,  flg.8).  The  flrst  three  segments  of 
the  body  in  specimens  which  are  rc^ady  to  transform  are  enlarged 
and  represent  the  Ihoraxj  tlie  intermediate  segments  of  the 
abdomen  are  subequal  in  length  and  usually  have  a  few  setae.  On 
the  ventral  surfac'C  of  the  eleventh  segment  of  those  8i>ecies  which 
are  blood  red  in  color  there  are  two  ])airs  of  long  blood  gills 
pl.lG)  ;  on  the  caudal  end  of  the  dorsal  aspect  of  the  last  segment 
are  two  small  pajiillae  each  surmoimted  by  a  tuft  of  a  few  long 
hairs;  ventrad  of  these  there  is  a  bunch  of  four  short  blood  gills. 
The  anal  feet  are  ahout  as  long  as  the  eh^veiith  segment,  each  one 
with  a  crown  of  from  10  to  IM)  hifld  claws  i pl.21,  fig.O). 

Pupa.  The  ])Ui)a  is  somewhat  el()n<i:at(*,  the  thorax  enlarged, 
and  the  abdomen  S-s(»gmented,  not  counting  the  anal  appendages 
(pl.lC  and  pl.2:{,  lig.Oi.  Upon  the  cephalic  end  of  the  thorax  are 
the  i-espiratorv  orjjjans,  which  may  consist  of  a  pair  of  much 
branched  fiiainents,  or  a  pair  of  tul>es  or  knobs,  or  may  be  entirely 
wanting.  On  th(^  abdomen  IIhm'c  an*  fre<inenlly  a  few  lateral  flla- 
ments,  and  al  ihe  caudal  end  of  tlie  hiicral  tins  of  the  eighth  seg- 
ment there  is  often  a  chitinized  ccMiih  or  spur  I  pl.2L\  tip<.  S  and 
26)  with  a  variable  number  of  teeth  depcMiding  upon  the  s]KH-ies. 
Usuallv  the  dorsum  of  each  al>doininal  se":nient  is  marked  bv  a 
large  number  of  short  and  very  minute  setiie  arrangt^d  in  sonic^ 
constant  pattern  for  a  given  s]KHies  ( pl.2L\  tigs.  ;?,  12,  i:>,  1 1,  l."»i. 
The  ninth  or  anal  segment  may  1h*  provided  with  a  fringe  of 
.  matted  hairs,  forming  a  i»aildh\  or  may  have  only  a  few  charac- 
teristic setae. 
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Imago.  lUithcr  large  to  very  small  specieo.  charactprized  b.v  the 
Btnictiire  of  tlieir  antennae  and  the  wing  venation.  Ilead  small, 
8om<9What  compressed  1aterall,T;  epistonie  Boniewbat  prominent, 
ftnd  usually  hairy;  proboscis  short;  palpi  incurved,  four  jointed, 
the  last  joint  somewhat  elongated.  Antennae  of  the  male  14- 
jointed,  the  llpst  joint  large,  disk-like;  the  second  cylindrical, 
the  following  ones  rounded  and  closely  crowded,  the  last  joint 
very  long,  often  as  long  as  tlie  others  taken  together;  all  long 
plumose;  Ihat  of  the  female  7  jointed,  the  flrst  disk -like,  the  second 
cylindrical,  the  following  egg  or  pear-shaped,  short  verticillate, 
tlie  last  one  cylindrical  or  ellipsoidal,  short-haired ;  eyes  rcniform, 
ocelli  an^  wanting.  Mcumlbomx  highly  ar^bed,  projecting  over 
the  head,  without  transverse  sninie,  with  ii  depressed  area  in 
front  of  the  sculellum;  the  pectus  deeply  amhed.  scutellum  small; 
imctanotuni  well  developed.  A'bdomen  long  and  narrow,  i-om- 
pressed  cylindriinl.  Sjointwl;  hypoi»ygium  touglike.  T'Og's  verj 
Blender  and  long,  especially  the  anterior  pair,  whicli  are  widely 
i^>arated  from  the  following  f)airH;  coxae  elongated,  the  tibiae 
BOmetimea  very  short,  and  the  nietatarHi  often  much  elongated, 
the  vf.stm-r-  wckjIIv  and  slmi-t.  soTiietimi's  frinjreUliC;  claws  and 
pnlvilli  present.  Wings  long  and  slender,  hairy  or  bare,  folded 
over  the  abdomen  when  at  rest;  in  the  male  often  shorter  than 
the  abdomen.  Venation  as  in  the  ftgures  on  pis,  28,  29,  30,  and 
31;  anal  angle  present;  the  halteres  free. 

Van  der  Wulp  (1874)  divided  this  gi-oup  into  a  nunil>er  of  genera, 
using  as  characters  for  the  subdivisions  the  relative  length  of 
the  fore  tibia  to  the  metatarfrus,  the  condition  of  Hie  wing,  i.  e., 
whether  hairy  or  bare,  and  the  course  of  the  cubitus.  Descrip- 
tions of  these  genera  are  given  on  subsequent  pages. 

Genus  37.  Thalassoniyia  Si-liiiicr 
Vevh.  Kool.  bot.  (ioaell.  G;218,  IS'.C 
This  genus  was  erected  by  Scliinor  i]w.  cit.)  tu  ronlaiu  the 
species  T.  frauenfeldi,  of  which  only  the  female  was 
known.  Jfore  recently  I>r  Tomusv;ii-y  (l>i.*-l)  <lc!<crilieil  another 
species  T.  eongregata,  and  in  190:t  the  writer  described 
the  male  and  female  of  a  third.  T.  obscura.  Ooqiiillctt 
(1902)    described    a    fly    which    he    called    O  r  t  h  o  c  I  a  d  i  u  a 
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platypus  from  Arizona  and  which  probably  also  belongs  to 
this  genus,  making  four  species  thus  far  known. 

The  eggs  of  T.  c  o  n  g  r  e  g  a  t  a  are  laid  in  strings  of  gelatine, 
in  which  the  elongate  oval  eggs  are  placed.  The  larvae  of  the 
two  species  of  which  they  are  known  live  in  rapidly  flowing 
water.  Here  the  larva  spins  upon  the  surface  of  the  rock  a 
cocoon  so  loose,  transparent,  and  open  that  it  is  not  hidden  by 
it,  though  it  prevents  the  larva  from  being  washed  away.  The 
larva  greatly  resembles  Di  i  a  m  e  s  a  from  which  the  one  Ameri- 
can species  which  is  known  in  the  larval  state  can  be  distin- 
guished by  the  form  of  its  labium.  The  larva  is  pale  green  in 
color  with  a  dark  brown  head,  and  without  blood-gills  on  the 
ventral  surfac  o  of  the  elevontli  s<*g!nent.  The  i)upa  is  apparently 
without  thoracic  respiratory  organs;  and  tlic  dorsal  surface  of 
the  abdomen  is  provided  with  numerous  setae. 

Imago.  The  genus  resembles  in  many  res|)eits  both  Ortho- 
c  1  a  d  i  u  s  and  1 )  i  a  m  (?  s  a  ;  from  tJie  former  it  may  be  distin- 
guished by  its  having  the  fourth  tai*sal  joint  of  all  the  feet  in  both 
sexes  obcordate  and  shortc^r  than  the  fifth ;  from  the  latter  genus 
in  having  no  M-('u.  crossvein  i  pl.'JO.  fiji.lL*). 

Head  small,  broad,  eyi»s  elongate,  somewhat  emarginate,  ocelli 
wanting.  Antennae  14-jointed  in  the  male,  long,  densely  haired, 
the  14th  joint  like  that  of  C  h  i  r  o  n  o  m  u  s ;  antennae  of  female 
7-jointed,  sparsely  short-hnired,  joints  rounded,  basal  joint  of 
both  male  and  fenuih'  ilat toned,  disk-like.  Palpi  4-jointed. 
Thorax  arched.  Abdomen  of  the  male  moderately  slender,  of  the 
female  shorter  and  stouter.  Legs  moderately  slender,  fore  meta- 
tarsus shorter  thnn  th(»  tibia,  the  fourth  tarsul  joint  of  all  the 
feet  in  Iwth  sc^xes  shorten  than  the  fifth  and  obrordate.  Wings 
bare,  venation  resembling  that  of  ()  r  t  h  o  c  1  a  d  i  a  s,  the  ^[-Cu. 
crossvein  wanting.  The  ftu'king  of  the  cubitus  may  be  either 
proximad  or  dislad  of  tho  KM  rrossvoin. 

KEY   TO   SPECIES   OF  THALASSOMYIA 

Iniai/inrs 

a  Dorsum  of  tborax  blackish  with  indiciitious  of  three  striiHJs;  huiueral 
spots.  s(.'iitt'lhini,  and  pleura  yellowish  or  brownish ;  abdomen  dull 
black,  first  two  segments  greenish ;  length  3  to  5  mm.  (Now  York) 

1.   obsoura 
ca  Thorax  black,  humeral  spot  yellow ;  length  2.5  mm.  (Flagstaff,  Arizona) 

2.   platypus 
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1.  TlLalasgoitiyia  obscura  Johaunsen 
1603  TbalassomylB  Jobauiisen.    N.  t.  State  Museum  bul.  I 

Larra.  The  eggs  were  not  found.  The  larva  is  8  lo  10  luin.  in 
lenglh  when  fulJ  grown,  pale  ur  .vellowiah  gritu  in  color,  its 
head  is  dark  bi-owu  and  heavily  chitiiiizeil.  The  heml  is  aome- 
vbat  longer  than  wide,  the  dorsal  suture  well  iiiarkcd.  Two  setae 
are  placed  imiufHl lately  in  front  of  the  transverse  suture,  and  at 
the  apital  end  of  the  labrum  ai-e  two  more.  The  lateral  amis  of  the 
ventral  surface  of  the  labrum  are  nither  short  and  stout,  and  some- 
what pointed.  The  anterior  ventral  iwirginof  thelailnmni  is  provided 
vith  short  lleshv  filajiueuls  iuslead  of.  setae  as  is  usually  the  case  in 
C  h  i  r  o  n  o  m  u  s.  The  antennae  are  small,  the  basal  joints  about 
four  times  as  long  as  wide,  each  with  two  terminal  pieces,  one  of 
■wbich  is  four-jointed,  the  other  simple.  The  mandible  is  about 
twice  as  long  as  broad,  with  five  blunt  teeth;  articulated  at  thij 
base  is  a  long  slender  process  with  four  terminal  spines.  The 
maxillae  are  short  protuliereuees,  covered  with  pointed  projec- 
tions, with  a  very  short  palpus  with  its  tenutnal  papillae,  and 
two  stout  setae  projecting  ventrad.  The  hypopharynx  is  tongue- 
like,  with  two  long  basal  pieces.  Its  apex  and  its  dorsal  surfaoe 
are  covered  with  pointed  i>apillae;  ventrally  there  is  an  open 
'Srched  rib.  At  the  cephalic  end  of  the  ^■^ntr.il  sclerite,  and  coales- 
cent  with  it,  is  the  labiimi,  with  11  blunt  marginal  teeth,  the 
middle  one  wide  ;ith1  liroadiv  iniinalcd.  On  llic  prolhoracic  seg- 
ment are  the  tn'o  prolegs,  each  with  about  30  long  curved  spines, 
and  a  nuuvbcr  of  short  and  very  small  spines  on  the  ventral  sur- 
face. At  the  base  is  a  single  slender  seta,  on  each  side  a  little 
dorsad  of  the  lateral  line  are  two  more,  and  candad  of  these  and 
below  the  lateral  line  a  group  of  three.  The  eleventh  segment  is 
without  blood  gills;  the  t^elftli  with  two  comparatively  short 
legs,  each  with  a  crown  of  8  to  10  bifid  claws;  on  the  dorsal  sur- 
face are  two  small  protuberences  upon  each  of  which  is  a  tuft  of 
five  or  six  long  setae.  Between  the  le-gs  and  projecting  candad 
are  four  short  blood  gills. 

Fspa.  The  pupa  is  about  4.5  mm.  long,  with  the  colors  of  the 
adult.  It  is  much  shorter  in  comiiarison  to  its  bieadfh  than  is 
C  h  i  r  on  o  m  \i  s  .  The  wings  extend  to  a  I i tile  iK-vond  the  pos- 
terior margin  of  tiie  second  alnloininal  segiiicut.  Kif^lit  segments 
are  present  besides  the  short  anal  sefjinont.  On  the  dorsum  of 
each  segment,  toward  the  caudal  mnrgiii,  is  a  transverse  band  of 
stout  black  bristles.  Each  band  is  compo.swl  of  five  or  six  rows. 
The  most  caudad  of  these  rows  lontain  llie  longest  bristles. 
The  anal  segment  is  composed  of  two  small  lobes,  each  with  a 
single  apical  brislle.  After  two  to  four  days  of  pupal  life  it 
transforms  into  tite  imago.  (See  jil.nO  in  X.  Y.  State  ^fus. 
Bul.  08.1 
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ImagOj  male.  Front  and  epistoiiie  yellow,  palpi  fuscous,  shorter 
than  the  antennae,  its  first  joint  about  1.5  times  as  long  as  broad, 
the  second  twice,  the  third  three  times  and  the  fourth  four  times 
as  long  as  the  tiret.  Antennae  fuscous,  14-joiuted,  the  fii^st  disk- 
like, the  second  longer  than  bi-oad,  the  third  to  the  thirteenth 
about  as  long  as  broad,  the  fourteenth  longer  than  all  the  others 
taken  together;  all  furnished  with  long  brown  hairs  except  the 
apical  one-fourth  of  the  fourteenth.  Dorsum  of  the  thorax  black- 
ish; yellow  on  the  humeri  and  pleura,  covered  with  a  white  bloom, 
most  conspicuous  on  the  humeri.  Tlie  dorsum  of  the  thorax  has 
a  dirty  yellow  ground  iolor,  but  the  three  black  longitudinal 
stripes  are  so  wide  that  only  a  little  of  the  ground  color  shows, 
excepting  on  the  humeri  and  the  two  very  narrow  faint  longi- 
tudinal stripes  separating  the  three  wide,  black  ones;  the  scutel- 
lum  is  chestnut;  metathorax  blark;  i!4hMus  brown;  abdomen  dull 
black,  the  dorsum  of  the  fii*st  two  segiiUMUs  jjn^enish;  the  extreme 
edge  of  each  segment,  paler  fuscous;  the  venter  gitvuish,  darker, 
almost  black  on  the  more  jiosterior  scjxincnts.  The  gret^n  is  sharply 
separated  from  the  doi'sal  color  on  a  lateral  line.  In  dried  sj^eci- 
mens  thisgre^Mi  color  becomes  dusky;  legs  almost  black,  the  coxae 
and  the  basics  of  tin*  femora  yellowish,  fore  tarsi  only  pulw^cent, 
not  hairy;  foi-e  nu^tatarsus  aln^ut  three  fourths  as  long  as  the 
tibia;  tarsal  4*laws  simpk*;  wings  hyaline,  hairless,  the  anterior 
veins  yellowish,  tlu»  rest  hyaline,  venation  as  in  lig.l2,  pl..*50;  ante- 
rior and  posterior  margins  d(»li<ateiy  riliatt*;  genitalia  inccmspic- 
uous.    Halteu^  wlnt<».     li<»ngth  li  to  H  mm. 

Female.  Antennae  seven-jointed,  black,  with  short  hairs. 
Thorax  with  black  strijies  a  little  narrower  than  in  the  male, 
heni»e  the  >ellow  stripes  s(*parating  iImmu  and  those  on  the  humeri 
more  conspicuous.  Pectus,  K<utellum,  and  a  little  sj)ace  in  front 
of  the  latt(4*  brown;  the  ptvtns  in  dried  spe<imens  sometimina 
nearlv  black;  iileura  v(*llo\v,  metanotum  bljick;  abdomen  as  with 
the  male,  but  tiie  venter  is  |;aler;  legs  black,  coxae  and  Iwses  of 
femora  yellow;  tnrsiil  claws  simple;  wings  hyaline,  anterior  mar- 
gin and  tii>  a  little  dusky;  anterior  vcmiis  yellow;  wing  nmi-gins 
delicately  ciliate;  venation  as  with  the  male;  halteivs  white. 
Length  3  to  .5  mm.  Manv  captun^l  and  l>r(Nl  siKM-imens.  Ithaca, 
N.  Y. 

2.  Thalassomyia  platypus  Coquillett 

1902   Orthocladlus  CoquHlett.    Proc.  U.  S.  Nat.  Museiun.    25:93 

Black,  a  larg<»  dull  yellowish  humeral  s|H>t,  halteres,  trochanters, 
and  extreme  basew  of  femora  yellow ;  hairs  of  antennae  dark  gi'ay, 
thorax  ojiaque,  grayish  ])riiinose;  tarsi  only  jvulM^s^'ent,  the  fourth 
joint  dilated,  emarginate  at  the  ap<»x.  noticeably  shorter  than  the 
flfth,  first  joint  of  front  tai*si  thn»e  fourths  as  long  as  the  tibiae; 
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wingB  b.valine,  email  i-rossveinH  not  darker  tbau  tiie  adjacent 
Teins,  not  clouded  with  brown,  tliird  vein  beyond  its  middle 
Hlig^htli,-  bowing  toward  llie  contii :  length  2.5  nun.  Male.  Flag- 
staff, Arizona.     New  Jerwy  |.Iolmsoni. 

Tbalassomyia  frauenfeldi  ScUiner 

TlivolKild  in  -An  Ar.-uiuit  ..f  lU-ilii^li  Flit-js/'  ['.L'02,  i-eprodufts 
a  note  o(  Mr  Snainsuu,  wliicU  itads  in  part  as  follows: 

.  .  I  foimd  tUia  larvu  several  times  on  Obelia  zoophytea 
(growing  at  tlie  end  of  8t  Anne's  pier.  Next  I  found  it  on  some 
Coryne  from  the  Mumbles  (Swanseni  and  more  recently  I  dredged 
it  from  lifteen  fatlioius  off  Si»anisli  Head  ( Isle  of  Man)  adhehng 
to  seaweed,  rrofwuor  Miall,  of  I-eeds,  to  whom  I  sent  speiiniens, 
thought  it  would  ultimately  tuni  out  that  Johnston's  U  o  lu  p  o  n  - 
t  i  ft  was  (^(-hitler's  T  h  a  1  a  s  a  o  m  y  i  a  frauenfeldi.  This 
«eems  very  jiowiiblo,  ns  the  descriptions  are  very  similar.    .    ." 

The  flgiire  given  by  Theohiild  ( 1832)  is  reproduted  on  ].1..34,  flg.l. 

Oentu  38.  Cbironomus  Meigen 
IllIger'H  MaKax.    2;2W>.     1803.     (CLlronouius,   imrt) 
Xsura.     The  larvae  of  thiit  genus  differ  from  those  of  the  other 
genera  of  the  group  Chironomus  primarily  in  the  fonn  of 

the  nioulli  piiils.  anit  Mrc  Iuikwii  iiw  likKulworroH:  mutiic  si>etie8, 
however,  have  pale  larvae.  Tlie  antennae  aw  sliort,  with  the 
first  joint  nearly  twice  as  long  as  the  remaining  four  tsiiien  to- 
gether. Set  on  the  end  of  the  first  joint,  there  is,  besides  the 
second  joint  an  nns^^nented  appendage.  On  llie  under  surface 
of  the  labruni  are  several  pairs  of  setae  and  soiiietiincs  a  pair  of 
fan-shaped  organs,  perhnjjs  sense-organw.  The  e|)ipliarynx  is  well 
developed,  and  on  ejuh  side  of  it  is  a  long  rhitrniKed,  sickle- 
shaped  process,  which  are  called  the  lateral  anus  in  the  following 
descHiMions  (pl.22,  tig.lO  la.  and  i>l.:i-'i.  lig.Ul  h-}.  M  the  anterior 
mai'^in  of  the  eiiijiharynx  is  a  niinutt!  comb  with  caudad  pi-oject- 
ing  teeth  (.p'---'-  I'g-  1"  '■) ;  cau.lad  of  these  is  a  horscslmc-shaiied 
piei-e  with  the  open  end  projecting  rcphahtd  ilig.llh.  Within 
this  an-h  an;  several  mrvcd  iiectinalc  si'tae.  which  may  be  erected, 
though  ihcy  are  usually  folded  down  as  shown  in  iln-  lignres.  The 
maxilla  has,  l)esi(les  the  rather  prominent  pal]in«.  sonic  cejihalad 
projecting  filaments  on  the  outer  laleral  margin  and  a  iiumlH'r  of 
setae,  pajiillae  and  fltaments  on  the  inner  iiiargiTi  i  pl.i;'.;.  lig.l  mx). 
The  eleventh  abdominal  segment  has  nsually  Ihoiii^h  not  always- 
two  pairs  of  blood  gills  besides  those  on  the  iwclflli  segment. 
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Papa.  The  pupa  usually  reinaius  within  the  tube  construeted 
by  the  larva,  but  is  capable  of  swimming  fi-eely  like  a  frog  larva. 
It  is  provided  with  a  pair  of  much  branched  thoracic  filaments, 
and  its  caudal  segment  is  fringed  with  long  matted  hairs  or 
filaments  forming  a  paddle  (pl.23,  flg.9  f). 

Ima^^.  The  genus  C  h  i  r  o  n  o  m  ii  s  as  restricted  by  Van  der 
Wulp  (1874  and  1877,  p.245)  is  defined  by  him  in  the  latter  work 
as  follows:  Face  usually  hairy,  lengthened  downward  snout-like; 
proboscis  short,  palpi  bent,  4-jointed,  the  last  joint  elongated. 
Antennae  filiform,  in  the  male  14-jointed,  the  first  joint  short, 
disk-like,  the  second  cylindrical,  the  following  rounded,  closely 
sessile,  the  end  joint  very  long  and  slender,  all  long  and  densely 
plumose;  toward  the  tip  the  hairs  become  gradually  shorter;  in 
the  female  the  antennae  are  much  shorter,  7-jointed ;  the  first  joint 
«hort,  disk-like,  the  second  cylindrical,  the  following  four  oval, 
sparsely  haired,  the  last  joint  somewhat  elongate.  The  eyes  on 
their  mesal  margin  deeply  emarginate,  ocelli  wanting:  Thorax 
highly  arched,  more  or  less  projecting  over  the  head,  flattened  in 
front  of  the  scutellnm,  pectus  very  prominent,  scutellum  small; 
metanotum  well-develojied ;  the  markings  of  the  thorax,  if  not 
Tinicolored,  consist  of  thi-ee,  usually  wide  longitudinal  stripes,  of 
which  the  median  is  posteriorly  and  the  two  laterals  anteriorly 
abbreviated;  sometimes  the  median  stripe  is  divided  longitudin- 
ally by  a  fine  line,  which  coniinues  to  the  scutellum.  Abdomen 
cylindrical,  in  the  male  sometimes  flattened,  the  last  or  anal  seg- 
ment distinctly  8ej)arate(l  from  the  ju'eceding,  longer  than  broad, 
the  genitalia  projecting  tong-like,  the  clasi)ers  filiform  or  leaf-like. 
L^;s  long  and  slender,  jjarticularly  the  fore  pair,  of  which  the 
tibiae  are  frtHpiently  very  short,  while  the  fore  metatai'sus  is 
always  longer  than  its  tibia;  the  fore  tarsi  of  the  male  are  some- 
times peculiarly  haired;  the  tarsal  claws  and  pulvilli  u|)on  all 
the  feet  are  small  but  distinct.  The  wings  are  bare,  in  the  male 
often  shorter  than  the  abdomen,  the  anal  angle  always  present, 
sometimes  strongly  projecting;  subcostal  vein  delicate  but  dis- 
tinct, as  is  also  K^  which  enters  the  costa  be.>'x>nd  the  middle  of 
the  wing;  R^^,  emerges  from  the  small  crossvein,  at  its  extremity 
usually  slightly  curved  downward,  entering  the  margin  not  far 
from  the  apex  of  the  wing:  the  media  is  unhranched  and  joins 
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the  wiag  miirgin  iit  ur  ii  litlle  below  the  ajMtx;  th«  cubitus  is 
forked ;  tlie  K-5I  croasveiu  is  at  about  the  uiid  length  of  the  wing; 
tlie  humeral  crossveiii  ia  Bometim^a  wanting. 

To  tlie  above  destriiilion  I  iiia.v  add  that  K^^,  is  prtsent  thou^ 
nanallf  quite  delicate.  The  male  genitalia  consist  of  a  dorsal 
downward  curved  keel,  a  pair  of  elongate  lateral  lobea,  a  pair  of 
infi-rior  iiiul  a  pair  of  suijoriur  kiln*  |pl.:t2,  tig,  7  to  13). 

KEY    TO  SPECIES  07  CHtBONOUVa 

Larvae 
Tlie  toolh  uu  tile  ujlililk'  lino  of  a  Inbiuiu  Iiuviug  au  Dilil  uiiniliei*  ot  teetb 
will  b»  i-Hlled  the  middle  or  median  Kiolli,  the  first  toolH  laternd  of  this 
wUl  lje  LfilUil  the  first  liitcrnl;  the  acj-oniX.  llie  setsiud  liUera),  anfl  so  on, 
Wlim  tliere  is  an  vwen  niaiilter  of  teorii,  the  llrst  one  Internil  of  the  taedinn 
line  will  li*  ifilled  the  first  liitt-rnl ;  Ihc  fxipoiiil.  the  second  liiternl,  etc. 
a  Liihlum  with  an  o<1d  number  of  teeth  (1.  e.  center  line  biaeets  tlie  middle 
luotb) 
b  Middle  tooth  broadly  truacate,  pl.21.  flg.18;  |il,23,  Bg.lS 
o  First  Interal  tooth  stiinllcr  tbiin  the  seeond,  seeond  truncate.  pl.23t 

fig.is 59.     ?plttino8ns 

CO  tirat  J&ti.>riil  about  snme  bIxc  ns  the  third 18.    flaTlclugnla 

bb  Middle  tooth  rounded 
c  Middle  toorh  trllulicil 

(i  Teeth  short,  |j1.23,  fig.S CO.    d  e  c  o  r  u  s   d.  sp. 

(fd  Teeth  long,  iil.23.  flg.l3 TO.    G  b  1  r .   sp. 

cr.  Middle  tooth  simple 

((  First  nnd  sec<>ud  Interal  teeth  rntliei-  closely  nnited.  pl.21,  fig.I 

c  Teeth  ns  slioivu  on  pl.21,  fig.I 25.    tenell  us 

fc  First  aud  second  laterals  more  distinctly  separated  than  shown 

ou   this  [ilatc 48.    d  U  S     n.  sp. 

ilil  First  and  second  laterals  as  distinctly  scpnratcil  ns  tbe  other 
teeth 
r  Midilli-  tooth  shorter  than  the  first  laleL-iLls;  blood  red  lurva 

80.    Chlr.  sp. 
cr  Middle  lootli  as  long  or  longer  Ihau  ihe  hiterals 

f  Second  aud  third  laterals  longer  than  the  Hrst  laterals  and 

i-losely  uiiitetl,  |>I.3T,  fig.27 G3ii.    t  e  ti  t  a  n  s 

//  Nut  as  nhove 

)/  Second  latmtlM  longer  than  the  lii-^t  iin.l  IbJril 

ft  As  sbowii  ou  pl.23,  fig.I f>Ja.    dor  sails 

lih  As  shown  on  jil.ST,  flg.2."> (^    pra  sinus 

liy  Tectli  gradually  becoming  smaller  from  the  iiiodiaa  line 
tiiwnnls  tlie  lalprnl  innrgin 
ft  Teeth  almost  nnitorm  lu  size,  i>1.22,  fig.7.  .81.    Chlr.  sp. 
Iih  Middle  tooth  distinctly  larger 

i  Middle  tooth  semicircular,  pl.23,  llg.3.  .r>2.   1  o  l>  1  f  e  r  u  s 
Ii  Middle  tooth  hyperholic,  pl.22,  fiK.ll .  ,■13.    ni  o  d  e  s  t  u  s 
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aa  Labium  with  an  even  number  of  teeth 

h  The  two  middle  teeth  much  paler  in  color  than  the  others,  pl.22,  fig.22 

82.    Ohir.  sp. 
bh  The  teeth  uniformly  dark 

0  Middle  pair  (first  laterals)  shorter  than  the  second  laterals,  pl.22, 

fig.24   44.    fulviventris    n.  sp. 

cc  Middle  pair  as  long  or  longer  than  the  laterals 

d  Middle  pair    (first   laterals)    noticeably   longer  than  the  second 
laterals 
e  Third  laterals  longer  than  the  second,  pl.22,  fig.l 

41.    f  1  a  y  u  s   n.  sp. 
ec  Third  laterals  about  sartie  size  as  the  second ;  bloodworms,  pr.21, 

fig.C  32.    nigricans    n.  sp. 

dd  The  middle  pair  about  the  same  size  as   the  second  laterals; 
bloodworms,  pl.23,  fig.C,  No.  83 ;  and  pl.22,  fig.21.  No.  84 

Pupae 

aa  Lateral  fin  of  the  eighth  abdominal  sogment  terminates  in  a  spur,  which 
may  be  simple  or  toothed 
6  Spur  simple,  without  teeth 

c  Abdominal  segments  each  with  a  few  long  setae,  pl.22,  fig.20 

40.    ?  f  u  1  V  u  s  n.  sp. 
cc  Abdominal  segments  each  with  a  pattern  of  very  minute  spines 
d  Spui*s  of  eighth  segment  stout,  i)1.23,  fig.l2.  .GO.    decerns  n.  sp. 
dd  Spurs  slender  and  seta-like 

e  See  pl.22.  figs.  8  and  12 43.    m  o  d  e  s  t  u  s 

ce  See  pl.21,  figs.  2  and  3 25.  t  e  n  e  1 1  u  s 

hb  Spur,  if  present,  with  teeth 

c  Spur  wanting,  pl.22,  tig.l4 43b.    Var.  of  modestus 

cc  Spiir  present 

d  Large  spe<*ies  over  15  mm.  in  Ipugtli,  pl.23,  fig.l4 

50.    ?  p  1  u  m  o  s  u  s 
dd  Smaller  species 

e  Each  abdominal  segment  with  a  fuscous  transverse  band  near 
the  anterior  margin,  produced  at  the  ends  into  lateral  longi- 
tudinal vittae,  pl.22,  figs.  3  and  4 41.    f  1  a  v  u  s   n.  sp. 

ee  Not  s<>  uiarktHl.     Species  from  Saranac  Inn,  pl.22,  figs.  13  and  17, 
and  fig.18  (ixu-haps  T  a  n  y  t  a  r  s  u  s  sp.) 
aa  Lateral  fin  with  a  comb  of  three  or  more  teeth 
b  Comb  with  throe  distinct  teeth,  pl.22,  fig.2(; 

44.    fulviventris  n.  sp. 
bb  Comb  not  as  shown  in  this  figure 

c  The  median  abdominal  segments  each  ujarked  with  three  trans- 
verse bands ;  the  first  and  third  narrow,  the  middle  one  wide  with 
a  number  of  hyaline  sjiots.  pl.21,  figs.  10  and  17 

10.    flavicingula 
cc  Abdominal  segments  not  so  marked 

d  In  nearly  mature  pupae  may  be  seen  the  lobes  on  the  dorsum  of 
each  abdominal  segment  of  the  enclosed  imago,  pl.23,  figs.  4 
and  5 52.    1  o  b  i  f  e  r  u  s 
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ltd  Not  an  above 

I  e  Dorsum  of  eacb  niedlnn  abdoniiu&I  seguiMit  marked  nlth  Bploe* 

B"  of  several  sliics;  those  In  a  trniisverBe  row  near  the  anterior 

I  and  tlic  iKietprlor  martdns  are  most  prominent 

P  32.    n  i  g  r  1  c  a  D  s  iL  qi. 

F  ee  The  Bpioce  nio«t  conspitnomt  in  two  oblong  patdiea  beyond  the 

k  middle  of  encb  scgujent 

I  f  The  teetli  of  tbe  i-ouib  of  the  eighth  segment  projects  caudAil. 

I  pl,22,  Db8.  15  nud  1(1 43a.    Var.  a  of  modes  t  us 

I  ff  Teeth  o(  the  comb  ot  th«  eighth  segutent  project  laterad. 

I  Markings  on  tlic  nbdoiucn  resembles  pl.SZ.  figlS,  but  coven 

I  more  &r«a  on  the  uiUtrior  segments 4S.    dux  n.  sp. 

Weyeulwrgh  (187-1)  gives  a  few  notes  on  ttie  larvae  of  eever&l 
.  apecie«,  among  others,  O,  Dubeuulosns,  divcrsuB, 
riparius,  asnulariH,  chloris,  virescens,  and 
tentans.  Oftentans  only  is  a  dcsi.-ription  given.  DoL-tor 
Djar  (1902)  gives  descriptions  of  larva  and  pupa  of  C,  anouv- 
■  mue  Will.  (No.  55).  This  description  is  in  jHirt  reproduced  on 
a  subsequeDt  page. 

I       Most  of  Say's  and  Wiedemann's  sikeciea  have  been  recogutzed  and  have 
been   placpil  In   the   following  key.     Of  Wnlker'a  species  only  one  or   two 
have  been  recognized  and  for  this  reason  a  separate  key  Is  given  upon  a 
subsequent  page  for  them : 
a  Wings  with  spots  or  cross  bands 

6  Dorsum  of  thoriix  poUslied  black  (humeri  uuiy  lie  yellow) 

c  Humeral  region  of  thorax  tinned  with  yellow,  wing  with  only  a  taint 

eloud    1.    brachialls 

cc  Tborox  entirely  black  (var.  of  above '() 2.    atrlmanuB 

()6  Dorsum  ot  thorax  not  jioiislicd  black 
c  Wings  with  spots 

d  Each  wing  with  nl>out  eleven  spots;  brownish  or  fireyish  species; 

3  mm.  in  length  (New  Me.\lco) 3.    v  a  r  i  p  e  n  n  1  s 

dii  Wlugs  not  so  iiinrkeil 

(■  Thorax    pale   yellow,    wing    with    four    siio(s ;    length    1.2  mm. 

fubiin   species 4.    o  i- 1  o  p  u  n  c  t  a  t  u  s 

cr  Thorax  liruwuisli 

/  Wins;  witb  tbreedark  spols;  lliornx  iiiilisiiiKlly  siripoil;  abdo- 
men ilnsky  ;  length  '2  to  2.5  mm 5.    scalaenus 

If  Wlnt'  Willi  live  or  six  w|iols.  or  bars;  abilouien  of  female  wlUi 
whiiish  [wsterlor  margins  lo  the  Nccnionls:  length  2mm. 

(I<t  Vincent  Island! '".    sji  i  lopterua 

(f  Wings  Willi  cross  bars 

d  llrownisU  S[)ecies;  abdomen  of  fciiinle  !ila<'k  wiih  white  jiosterlor 
margins  lo  the  segments;  length  2  mm.  (St  Vincent  Island) 

r,.    spllopterus 
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dd  Y^ellowish  or  greenish  species 

€  Legs  pale ;  tibiae  with  black  tips ;  thorax  and  abdomen  yellow ; 

length  4 mm 7.   fascipennis 

€€  Some  or  all  femora  partly  black ;  metanotum  with  brown  vittae 
or  spots ;  length  about  4  mm. 
f  "  Metanotum  marked  with  a  transverse  pair  of  triangular 

brown  spots " 8.    taeniapennis 

//  "  Metanotum    marked   with    a    pair   of   brown   spots   which 
approach  each  other  posteriorly.*'     (This  may  be  a  synonym 
of  the   taeniapennis   above) .  .9.    pulchripennis 
aa  Wings  unmarked,  excepting  sometimes  with  darkened  crossvein 

b  Dorsum  of  thorax  and  abdomen  black.    The  former  may  have  indis- 
tinct stripes  and  the  latter  may  have  paler  incisures 
c  Legs  black  or  fuscous 
d  Thorax  shining  black 

e  Halteres-   white;    wings    white,    humaculate;    male;     length 

2.75 mm 10.    brunnipes 

ce  Halteres  with  brown  knob ;  wings  hyaline,  very  slightly  smoky, 
with  anterior  veins  and  crossvein  brown ;  fore  metatarsus 
nearly  twice  as  long  as  its  tibia ;  length  3.5  mm. 

11.    brunneipennls   n.  sp. 
dd  Thorax  grayish,  with  black  stripes ;  abdomen  black 

e  Abdomen  uniformly  dark  brown  or  black ;  halteres  white  with 

end  of  knob  brown 12.    c  a  1  i  g  i  n  o  s  u  s  n.  sp. 

ee  Abdomen  with  whitish  incisures  or  margins 

f  Fore  metatarsus  %  longer  than  its  tibia ;  halteres  dark  in  the 
male,  paler  in  the  female;  anterior  tarsi  of  the  male  with 

long  hairs 13.    n  i  v  e  i  p  e  n  n  i  s 

ff  Fore  metatarsus  li  longer  than  its  tibia 

g  Anterior  tarsi  of  the  male  long-haired;  abdominal  segments 
witli  narrow  white  posterior  margins;  wings  hyaline  with 

black  crossvein  (Greenland) 14.    h  y  p  e  r  b  o  r  e  u  s 

gg  Anterior  tarsi  of  the  male  short-baired ;   abdominal   seg- 
moiits  with  cinereous  margins;  wings  slightly  cinereous 

15.    s  t  a  e  g  e  r  i 
cc  Legs  more  or  loss  pale 

d  Halteres  witli  gray  or  black  knobs 
€  Femur  black  with  yellow  apical  ring;  tibia  black  and  yellow; 

wings  with  black  crossvein 10.    f  1  a  v  i  c  i  n  g  u  1  a 

cc  Legs  not  so  marked 

f  Mesonotum  and  scutellum  shining  black 

11.    brunneipennls   n.  sp. 
ff  Mesonotum  pruinose,  scutellum  yellowish ;  length  2.3  mm. 

17.    h  a  1 1  e  r  a  1  i  s 
dd  Halteres  with  pale  knobs 

c  Basal  joint  or  joints  of  abdomen  yellow 

f  First  and  second  abdominal  segments  yellow ;  male 

la   nitidellus 
ff  First  segment  only  yellow 19.    f  a  1 1  a  x   n.  sp. 
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ee  Dasal  >ilnl8  black 

/  CrossTelu  cloudm!  with  black  or  brown 
g  Fore  inetatarsuB  aboat  l'^  times  lt»  dbia  tn  Icngtli;  ante- 
rior torel  of  botb  sexes  very  slender  and  wltbont  hairs  or 

will]  but  Tew  lisirs ;  legs  pnle 20.    r  i  p  a  r  I  ii  s 

gg  Fore  melatarsua  less  tlian  1^   Unies  Its  tibia  In  leoftb; 
anterior  tarsi  of  the  male  benrdnl 
h  Thi!  Hi-coud  fore  tarsnl  jolut  slioi-ter  thou  the  third ;  male 

fore  tarsi  loug  und  densely  bearded 21.   b  arblpes 

hh  The  siMDnd  fore  tarsal  Joint  louger  thaii  the  third:  male 
fore  tarsi  lone  hut  ihluly  bearded...  .22.    annularifl 
U  CrOBSTelii  not  clouded 

g  LMigth  about  7  mm. ;  black,  abdomen  blaclc,  in  the  male 
somMUnee  with  yellow  latteral  sjKitsr  male  fore  tar^ 
delicately  beardMl;  fur«  metatarsus  about  1^  times  the 

length  of  Its  libla 23.    dtspar. 

gg  length  less  than  6  inui. 

h  Thorax  shiulug  hlack.  not  striped ;  abdomen  black 
(  r,eg8  blackish,  fore  tiietatarsi  white;  length  4nim. 

24.   alblmanuB 
ii  htffi  pale  yellow:  ahdooien  ot  female  with  paler  baae: 

lensUi  3.Smiii 26.    teuellaa 

hh  Thorux  duller,  with  Indicatloos  of  black  or  grey  atrlpea 
i  Ahdranen  either  olive  green,  or  black  and  white 

(  WItli  dnrk  olive  green  abdomen;  legs  femiglnonB: 

length  4.5  mm. :  male 26.    c  b  1  o  r  1 8 

jj  With  white  posterior  margin  on  each  abdominal  seg- 
ment ;  legs  black  and  wbi(c ;  length  4  to  5  mm. 
k  Fore  femora  black,  fore  metatarsus  less  than  1.33 

times  as  long  as  its  tiblii 27.   devinctus 

kk  Middle  section  of  each  femur,  white ;  fore  meta- 
tarsus about  l.G(i  times  lis  tibia  In  length 

■J8.   c  fl  1 1  f  o  r  n  1  c  u  s  n.  sp. 
ii  Abdomen  black 

;  Tbora.\  blackish  with  black  strliies ;  legs  wholly 
white,  exceiit  sometimes  middle  section  of  fore 
femora  Is  brownish  (abdomen  of  male  is  white) ; 

female 32.    nigricans   D.  sp. 

/;  Thorax  dark  brown  with  broad  yellowish  median 
villa  on  aiilcrior  liHlf  and  a  pair  ot  graj-  vittae  on 
[josterior  jiart ;  aluloTiii'ii  vi'lv.'i-hlin'k,  hairs  yellow 

{District  of  Columbia  1 29,    pallia  tus 

t  Tborax  or  nbdouien  or  both  with  eiuifdderiible  green  or  yellow  or  gray 
c  Tborax  euth'cl.v  sliininc  black,  i-.\cc(jliiif;  sometliucs  the  humerus, 
which  may  be  yellow 

d  Abdomen  yellow  with  brown  bniiils 1.    b  r  a  c  b  i  a  I  i  s 

rfd  Abdomen  briglit  Brecii,  paler  wlii^n  ilr.v.  poslerlor  secmeats  darker 
e  ITalteres  wholly  pale 'M.    iicUollus 
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ee  Halteres  with  black  tip 31.   pedestris 

CO  Thorax  not  shiniDg  black 

d  Legs  dark  brown ;  thorax  yellow  with  three  black  stripes ;  female 

10.   brunnlpes 
dd  Legs  more  or  less  yellow 

e  Thorax  dark  brown  with  three  broad  black  stripes;  abdomen 
nearly  white,  excepting  sometimes  the  last  three  segments; 
incisures  occasionally  slightly  fuscous 
/  Legs  white,  the  middle  section  of  each  fore  femur  occasionally 

brownish ;  male 32.   nigricans  n.  sp. 

//  Legs  white,  apical  one  third  or  one  half  of  each  fore  femur  and 
basal  one  third  or  one  half  of  each  tibia  black;  middle 
and  hind  knees  sometimes  also  darkened;  last  three  abdomi- 
nal segments  blackish ;  male 30.   pedellus 

ee  Thorax  not  so  marked  when  the  abdomen  is  pale 

f  Abdomen  fuscous,  the  anterior  segments  yellowish  green 

33.   a  b  e  r  r  a  n  s  n.  sp. 
ff  Abdomen  not  marked  in  this  manner 
g  Abdomen  nearly  uniform  in  color 
h  Abdomen  brown,  olive  green  or  black 

*  Abdomen    dark    olive   green ;    legs    ferruginous ;    fore 
femora  dark  ;  crossvein  not  clouded ;  female 

26.   chlorls 
ii  Abdomen  dark  green,  brown  or  black 

;  Thorax  yellow  unstriped;  abdomen  brown;  legs  yel- 
low; length  3  to  4 mm.  (St  Vincent  Island) 

34.    1  u  g  u  b  r  1  8 
jj  Thorax  brown  or  yellowish  with  stripes 

k  Legs  wholly  yellow ;  abdomen  black  with  yellowish 

base ;  female 25.   t  e  n  e  1 1  u  s 

kk  I-/egs  partly  brownish 

I  Thorax  dark  brown  with  broad  yellow  median 
vitta,  and  a  pair  of  gray  vittae  on  posterior 
part ;  abdomen  velvet  black ;  anterior  femora 

brownish   29.   p  a  1 1  i  a  t  u  s 

II  Thorax  with  black  or  brown  stripes 
m  Haltei'es  pale ;  female  with  dark  greenish  abdo- 
men; fore  metatarsus  nearly  twice  as  long 

as  its  tibia 35.    f  u  m  1  d  u  s  n.  sp. 

mm  Knob  of  halteres  with  a  dark  tip;  abdomen 

fuscous 12.   c  a  1  i  g  i  n  o  8  u  s   n.  sp. 

7ih  Abdomen  pale,  bright  green  or  yellow ;  in  dried  speci- 
mens sometimes  somewhat  brownish ;  crossvein  uncol- 
ored 
i  Species  exceeding  6^^  mm.  in  length 
/  Abdomen  of  female  yellow ;  male  with  darker  mark- 
ings in  front  of  incisures;  pectus,  metanotum  and 
scutellum  pale ;  dorsum  yellow  with  three  dark  yel- 
low stripes ;  length  0.5  to  7.5  mm . .  .36.   t  e  n  d  e  n  s 


mW   rOKR  STATS  HUBHOM 

fj  Thoritx  piilp  greenUb.  wltL  a  "  fiwoous  loDgltudliial 
line  on  tbe  anterlnr  dilated  line".  .^.  I  i  nea  tns 
i(  Spi>^P8  l(*s  than  0  mm.  in  lenglli  I 

f  Ttinrax  rMdlsIt  yellow,  ebliiius.  wltli  tliree  dark  j 
brown  slrlpeB ;  in^tanotuoi  brown,  sculPlltun  yel-  I 
low ;  abdomen  green  (when  dried  sotnediiiPS  I 
brownisb)  ;  lege  yellow;  tiiraul  articulations  n  sun  II;  i 
dnrkencHl ;  lopc  metntnrsuH  but  little  longer  tiiirn    ^ 

IM  llbia ;  length  C  to  G nuu 38.   alblpenul*    ' 

if  Not  aa  abov«;  ihoraclc  stripes  buff-colored 

k  Tborax  and  ubdomen  green,  tbe  former  wltb  a 
tuvdlnn  hinck  line,  besides  the  usnal  buff-colored 
stripes;   mMaitotum  with  a  black  spot;   length 

Dinm .' 39.    taenlonotus 

kk  Tboras  without  the  black  median  line 

I  B{iecies  baring  tbe  fore  utettitarsus  more  tboa 

\%  times  as  long  as  Its  Ubin 
m  Tellow  fii>ecles  (in  dried  ^ledmcns) 

n  Deep  yellow  species,  usually  3  to  4.5  mm.  In 
length;  fore  metalnrsus  about  1.75  tlwe* 
tbe  leiigib  of  Its  libSa  :  fenisle 

40.  fulvuB  n.$p. 
nn  Pale  yellow  ^)ecies  with  o  striped  tbornx; 

abdomen  having  a  greenish  tlng«  in  living 
sjn'ciitii'ii ;  Ictifilb  2  to  2.5  mm. 

41,  fUTUS    u.sp. 

mm  Alidonicn  Ki'oeu  iind  usually  thoras  also 

II  Fore  tlbiii  two  Uiirds  as  long  as  its  femora, 
fore  iKettttnrsns  nearly  twice  as  long  as  the 
tibia  :  length  3.5  to  4.5  mm. 

42.    b  re  V  it  1  bin  I  is 
till  I'ore  tIbUi  more  thiiii  two  thirds  as  long  as 
the  fcjiiorn 
o  Species  3.5  mm.  pr  more  lu  length 
l>  Male   gRiItalla   ivilh   Ihe   lateral    arms 
blciKl^,    a  tid    somewhat    lanceolate ; 
Lhorux  Willi   buff-colored  stripes;   Its 
groiind  ,1.1,. I-   ^jroenish   yellow   or   yel- 
loiv  111  i!n'  jiuilc;  fri'eeii  in  the  female 
43.    modestus 
l>P  (ionitnlia  of  male  with  the  lateral  arms 
much  prolonged  and   clobbwl  at  the 
end,  |il.32,  flg.9 

43.    Var.  b.  ni  o  .1  o  s  t  u  s 
00  Species  3  mm.  or  less  In  lenntli 

43.    Vnr.  a.  m  o  d  e  s  t  u  s 
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II  The  fore  metatarsus  less  than  1.4  times  as  long 
as  its  tibia 
m  Yellow  or  whitish  si)ecies 

n  Deep  yellow  species;  female  with  greenish 
tinged  abdomen ;  male  with  brown  al>dom- 
inal  fasciae;  fore  metatarsus  about  1% 
times  as  long  as  its  tibia;  length  4  to 

5  mm 44.    fulviyentrls  n.  sp. 

nn  Species  with  white  or  very  slightly  green- 
tinted  abdomen;  thorax  testaceous;  knees 
blackish,  fore  metatarsus  about  1.25  times 
as  long  as  its  tibia;  length  4mm.     (See 

also  No.  54) 45.    p  a  1 1 1  d  u  s  n.  sp. 

nun  Green  species 

n  Joints  of  the  legs  each  with  a  moderately 
wide  black  apical  band;  fore  femora  and 
fore  metatarsus  of  about  eqiial  length  and 
each  about  1.33  longer  than  the  tibia 

46.    f  r  e  q  u  e  n  s  n.  sp. 
nn  Joints  of  legs  without  distinct  black  apices 
o  Fore  femora  and  t  ibine  of  equal  lengrth ; 
fore  metatarsus  about  1.33  times  as  long 
as  the  tibia ;  fore  tarsi  of  male  hairy 

47.    viridis 
00  Fore  femora  noticeably   longer  than  the 
tibiae ;  fore  tarsi  of  male  bare 

48.    dux   n.  sp. 
gff  Al)donieu    bicolored,    each    segment    with    crossbands    or 
niarke<l  iiu-isnros  which  may  bo  light  or  dark,  yellowish 
or  brownish 
//  Thorax  with  wide  black  stripes 

/  Species  over  7  mm.  in  length ;  thorax  green  or  greenish 

yellow   in   ground   color;    thoracic   stripes   shining; 

legs  yellowish,  kutHJs.  fore  tibiae,  and  tarsi  in  part, 

blackish  ;  crossvein  clouded ...  .49.    v  i  r  i  d  i  c  o  1 1  i  s 

//  Species  5  mm.  or  less  in  length 

/  Thorax  reddish  with  black  stripes ;  scutellum  black, 
abdomen  yellow  and  black  ;  logs  and  antennae  yel- 
low ;  length  5  mm. ;  male 50.    jucundus 

//  Thorax  yellow  with  a  blackish  V-shapod  mark  on  the 
dorsum ;  abdomen  yellow  with  black  band  on  pos- 
terior margins  of  segments  1  and  2;  fourth  and 
part  of  fifth  blnck ;  metatarsus  1.25  times  as  long 
as  the  fore  tibia  (St  Vincent  Island) 

51.    1  o  n  g  i  m  a  n  u  s 
hh  Tborax  with  grayish,  brownish  or  ferruginous  striix»s 
i  With  an  oval  lobe  or  maoo  shaped  prominence  on  each 
abdominal  .segment:. wings  with  faint  cloud  on  cross- 
vein  :   length  7.5  mm 52.    1  o  b  i  f  e  r  u  s 


HBW   KOfiR   erTAUT  MOSBOU 

a  AMonwn  not  marked  In  tmB  manner 

I  Odssveln  pale 

It  Abdomcu  fcllowtsb  kt^od  ;  black  or  brown  inark- 

iDgs  In  I'ruut  of  till''  tuclsures 

t  Tborax  iiale  grooulsh.  Uie  dUated  lines  relloirifb 

lestuoeoiu  wltli  n  "  loiigltudlnul  narrow  line 

rery    dlstluct    aiid    fuHcous   on    Uw    anterior 

dltaUd    line;"    leugtb    T.S  mm.     (=  1 1  □  e o  1  a 

Wied.)     (lllluols) 37.    llnealui 

If  Without  fuaooiiB  line  on  Ihe  anterior  dilated  line 
m  Ground  color  of  thorax  pale  gre^'nlsh   (wbi>D 
recent)  ;    nbdomcu  pale   grceulah,    tL«   seg- 
ments distinctly  tipped  wlib  blackUb  above: 
kngtb  115  to  9  mm,      (Tbis  may  bo  a  syno- 

nyui  or  tendens) 53.    featlvui 

mm  Ground  color  of  tiiorax  ycllowtah 

n  L4-uKtJi  6.5  to  7.5  mm.    Abdominal  aegments 
allglitly  darker  on  npicHi  margin 

86.    tendens 
n»  LcAKlIi  ft  mm.  or  \«sn 

o  Tboracle  sirliiets  brownteb;  fore  metatnr- 
HUfl  about  one  [uurtli  longer  tbnu  Its 

tU)la    61.    lougliuanus 

oo  Dark  yellow  species;  abdomen  yellow  wlLb 
rerrustuoua  transTerH  bands  on  tbe  seg- 
mctils ;  fore  motnliirsns  one  ciKhtU  longer 
tlinn  tibia :  male 

44.    fulviventrls    n.  Bp. 

kk  Abdomen  not  marked  thus;  etieclea  5mm.  or  less 

In  length 

I  Thorax  yellow,   not  strliied ;   abdomen   yellow ; 

fore   metatarsus  one   fourth   longer   than   its 

tibia:  lenRlh  2  lo  2.".  nini. ;  male   (St  Vincent 

Island)    r>4.    willistonl    nom.  nov. 

II  Thorax  stiliicd 
m  Abdomen  yelbiw  ivllli   fcrrnslnous  transverse 
bands    on    the    sccnicuts :    fore    melatnrsua 
iilxMit  one  cii.'lilli  innKcr  than  its  tibia;  legs 
.vclloivlsb;  uiiilc 


Miiirji  \„.H-o  or  li'-s  l.nnv 

n  ..r  iluskj- 

biii>iii.'ii   t.Ia<'k   «itlL  Ihi 

■  first  i^KUieut  anil 

Ibe  distill  imri  of  ibe 

nf\l  2  or  3  yellow- 

Ish;  fciro  iiicl!it;tr«iis  1 

»-i.e  ;is  loUiT  .is  Its 

tibi;i;  l.-iigtli  4  lo  T.  nun 

. ;  iii:ile  (St  Vincent 

Inlnnd)    

.  ..">.    anony  mus 

.lidonipii  not  niiirked  in 

.MxlnMion  hln.-k  wKh  so 

t-ii:.'nts  7  and  S  yel- 

low:  the  fore  iiietii1:il 

isns  iihout  one  third 

longer  than  iU  tiliin 

(St  Vincent  Island) 

50.    Innoeuna 
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00  Abdomen  brown,  posterior  margins  of 
anterior  segments  widely  yellowish,  with 
cinereous  bloom;  crossTein  indistinctly 
clouded;  fore  metatarsus  over  two 
thirds  longer  than  its  tibia ;  length  8  to 
4  mm.  (Illinois  and  New  York) 

57.   8  i  m  i  1  i  s  n.  sp. 
ij  CroBSvein  clouded  with  brown 

A;  Brownish  species  with  strongly  defined  wing  veins ; 

length  6 mm 58.   redeuns 

kk  Not  such  species 

I  Fore  tibiae  blackish;  in  mature  specimens  the 
dorsal  stripes  and  metanotum  black ;  fore  meta- 
tarsus 1.5  times  longer  than  its  tibia;  length 

7  to  9mm 49.    viridicollis 

II  Fore  tibiae  pale 
m  Large  species  10  or  12mm.  in  length;  fore 
metatarsus  1.25  times  the  length  of  its  tibia ; 
male  fore  tarsi  long  haired 
n  With  dusky  thoracic  stripes 

59.    plumosuB 
nn  With  reddish  thoracic  stripes 

59a.   ferrugineovittatus 
mm  Smaller  species 

n  Dorsum  of  thorax  whitish  or  pale  cinereous 

or  greenish,  with  reddish  stripes 

0  Fore  metatarsus  over  1.33  times  its  tibia 

in  length ;  male  fore  tarsi  bare 

p  Metanotum   reddish   or   brownish,   fore 

metatarsus  1.6  times  its  tibia;  length 

5  to  7  mm 60.    d  e  c  o  r  u  s 

pp  Metanotum    blackish ;    fore   metatarsus 
less  than  1.5  times  its  tibia  in  length 

60a.   d  0  r  s  a  1  i  s 
00  Fore  metatarsus  about  1.2  times  its  tibia 
in  length ;  male  fore  tarsi  hairy ;  abdom- 
inal fasciae  reddish.  Incisures  whitish; 
length  7.5mm.        61.   stigmaterus 
nn  Dorsum  of  thorax  with  brown  or  cinereous 
stripes 
0  Length  3  or  4  mm. ;  fore  metatarsus  about 
two  thirds  longer  tlian  its  tibia 

57.    s  i  m  i  1  i  8 
00  Larger  si)ocies 

p  Fore  tarsi  of  male  bare 
q  Male  claspers  slender;  fore  metatar- 
sus about  1.5  times  its  tibia  in 
length ;  dorsum  of  thorax  yellow 
with  brownish  gray  stripes;  head 
blackish ;  length  8  mm. 

62.   cristatus 
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qq  Hale  olas|)er8  b[ouI:  abdomen  graj. 

in  HgmeurB  wilh  pale  inarElos 

■V  fi2a.   tentBQB 

^^^  fi;)  Mnle  fore  tarsi  wiUi   long  bain;  fore 

^^^^^^_  inetatarsuB  about  one  foorlta   longer 

^^^^^^K  tluin  Its  tibia    abdomeo  wltb  a  tlD«e 

^^^^^^B  of  grcea.     (=1  o  t  ermed  lua) 

^^^^^  8S.   praBlDUB 

Au^lfdry  *ry  to  tpticic»  of  Ohironamui  (ifns.  Uit.) 
Tbls  kef  (vintnlnn  tlimM*  fiieolcs  of  tbc  ^oiip    Chlranomue,    the 
de«crlpUoD8  of  wlilch  nn-  loo  brief  or  Imiierrii-t  to  jiernilt  of  a  plaee  In  the 
toiegoing  or  In  thu  ki'ys  whlcli  arc  to  follow.     With  but  tbree  esivptiona 
the  apecles  contained  In  it  w«e  deB(TllH>d  by  F'rancfs  Walker : 
a  Abdomen  dark.    Spedee  witli  brown,  gray  or  blaek  tborax,  luuallr  not 

StTlpM 

b  Hairy  black  species.  7.5 mni-  long;  wings  white  wltb  fnsconfl  ctwta: 

lialteres  a  dirty  ochre;  Arctic  species (A.    polaria  KIrby 

bi  Not  ae  atH)ve 

e  With  dark  hallercs 
It  Species  5 mm.  or  more  in  length;  iega  dull  yellow;  hairy;  fore 

feet  very  long aS.   attenttatus 

dfl  I«M  than  2  mm.  In  leiigtli 

G  Length  2  ram. ;  cheat  thick  ;  wings  white ;  bare ;  male 

ea  crasslcollls 

"'  I^ngtti  1  mm. ;  wings  hyaline;  balTrl 67.    flmbrlatus 

cc  With  pale  hnlterea 

d  Tibiae  and  tarsi  with  black  articulations;  bliick  species;  4.5 mm. 
long ;  abdomen  yellow  at  base ;  wing  with  cross  band ;  bare 

68.    nlgrltlbia 
da  Not  as  above 

c  Gray  species;  abdomen  black  with  while  rings;  length  6nun.; 

Arctic  species ra.    borea  Us   Curt 

<r  Brown  species 

/  Species  6mm.  long.    Thorax  reddish  striped,  pleurn  whitish; 
abdomen  dark  brown.  Incisures  pnler  ;  wliigs  whitish,  bare : 

male TO.    nlblstrla 

ff  Species  less  than  4  mm.  In  icnglli 

g  Length  3.5  mm.    Thorai  brown,  gray-strl|)ed ;  halleres  yel- 
low; wings  hairy?  male 71.    brnnneuN 

(jfl  Length  ]  mm.     Thorns  brown;  tinlteres  pnlc  brown;  wings 

hairy?    (57.    flmbrlatus 

on  Alidomeu  usuall.V  pale;  species  with  green,  pjile  red  or  yellow  thorax: 

Striped,  oxcppting  in  a  few  of  the  palest 

b  Abdonion  dark  brown,  or  If  not,  then  with  black  nmrkings  nr  margins 

on  Ihe  niiterior  segments 

(■  Posterior    margin   of   negnieiils   black :    ilionix    with   broad    black 

Striites;  ^icutelinni  black:  li'iiglh  H  iiiiii. ;  uiaie,.  .  .rrfl.    jucundns 
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cc  Abdomen  brown  with  paler  margins 

d  With  metathorax  black,  femora  yellow,  tarsi  dark,  wings  with  the 

usual  spot;  hairy?    Length  5 mm. ;  male 72.   lasiopus 

dd  Not  as  above 

e  Thorax  reddish,  striped,  with  two  white  side  stripes;  pleura 
*        hoary;  scutellum  pale  red;  legs  pale  tawny;  tips  of  thighs, 
shanks,  and  feet  darker ;  wings  bare.    Length  0  mm. 

70.  alblstrla 
ee  Thorax  testaceous  with  three  brown  stripes;  pleura  pale  with 

dusky  spots;  abdomen  with  spots  on  sides  of  last  two  seg- 
ments; middle  and  hind  tibiae  dusky;  wings  unspotted  (see 

Orthocladlus)    oceanicus   Packard 

hh  Abdomen,  basal  half  at  least,  yellow  or  green,  no  black  markings  on 
anterior  segments 
0  Wings  with  a  brown  cross  band ;  body  straw-colored ;  length  3  mm. ; 

male  (habitat  unknown) 73.   h  i  1  a  r  i  s 

cc  Wings  without  band 

d  With  brownish  or  reddish  abdomen  and  thorax 
€  Fuscous  species  3.5mm.  long;  male;  wings  hairy? 

71.  brunneus 
ee  Abdomen  brown  with  broad,  dingy,  yellow  bands  on  posterior 

part  of  the  segments ;  metathorax  black ;  wings  with  stigma ; 

hairy?    Length  5  mm 72.   lasiopus 

dd  With  yellow  or  greenish  tborux  and  abdomen 
6  Species  5  mm.  or  more  in  length 

/  Large  species  9  mm.  in  length,  with  green  thorax ;  abdomen 
yellow ;  wings  white ;  hairy?     (See  the  genus  Eurycne- 

mus)     lasiomerus 

ff  Species  5  to  6  mm.  in  length 

g  Saffron  or  pale  orange-colored  species;  legs  pale  yellow; 
wings  hyaline,  fringed,  hairy?    Female.     (See  the  genus 

Eurycnemus)  unicolor 

gg  Thorax  silky   white  with  three  tawny  stripes;  abdomen 
yellow,  last  two  segments  dull;   legs  yellow,  a  tawny 

band  around  each  thigh ;  wings  hairy? 74.   a  n  t  i  c  u  s 

ee  Species  2.5  mm.  or  less  in  length 

/  General  color  citron  yellow ;  the  thoracic  stripes  each  with  a 
black  dot  at  tip ;  wing  bare?    Length  2.25  mm. 

75.   b  i  m  a  c  u  1  a 
ff  Without  black  dot  at  tip  of  each  thoracic  stripe 

g  Thorax  pale  yellowish  green,  with  three  dull  red  stripes; 
metathorax   brown ;    length   2  mm. ;    male   and   female ; 

wings  hairy? 7G.   c  o  n  f  i  n  1  s 

gg  General  color  yellowish  green 

h  Length   1.5mm.;   antennae  pale   brown;   wings   deeply 

fringed;   hairy? 77.   pellucidus 

hh  T^ength  2 mm. ;  antennae  yellow;  male;  wings  hairy? 

78.   trichomerus 
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1.  Chiroaomui  braohialis  Coquiltett.      ' 
I9«H     Chlronomus    CoquUlelt.    Pro.-,     U.   S.  Nat.   Museum.    23:007 
19<X!   CblroDoniuB    Tatrlmaous  Ooq.    Froc.  Nat  Mus.    25:M 

Hale,  Head  black,  the  face  brownish  yellow,  mouth  parta 
browii,  ftret  joint  of  antennae  blaik,  the  others  yellow,  hairs  of 
antennae  pale  yellow,  changing  into  white  at  their  apices;  thorax 
and  RciitolUini  hliiok.  polii^het] :  abdomen  yellow,  middle  of  dorsum 
of  second  sfgnitnt  piolouged  to  the  lateral  margin  at  the  hind 
cud,  on  Ihe  front  end  extending  entirely  ai-ouud  the  segment, 
narrow  buses  of  tlio  thn-e  succeeding  segments  and  whole  of  the 
following  ones,  imluding  the  genitalia,  brown;  legs  yellow,  apex 
of  front  femora,  front  tibiae  and  their  tarsi  except  the  basal  two 
thirds  of  first  joint,  knees  of  other  legs,  apices  of  their  tibiae, 
Bulures  of  flret  three  tarsal  joints  and  whole  of  the  two  following 
brown,  front  tarsi  fringed  with  rather  long  haire  on  outer  side  of 
»ei-oud  and  third  jihlIh;  wings  bare,  basal  portion  hyaline  and 
with  yellow  veins,  the  i-emainder  grayish  hyaline  and  with  brown- 
ish veins,  an  indistinct  darker  brown  spot  on  the  small  crossveia; 
halteres  yellow.     Lengtii  5  mm. 

Female.  As  in  the  male  oxcept  that  the  first  iintennal  joint  is 
yellow,  broad  humeral  region  tinged  witli  yellow-,  second  and  three 
following  abdominal  segments  lately  brownish  (front  tarsi  want- 
ing), wings  with  a  brond  brown  cross  band  which  in  its  outer 
portion  inrludca  tlie  (^iiiiill  crossveiii.     Iliibibit  Wcsivili.'.  N.  .T. 

A  male  specimen  from  Ithaca,  X.  Y.,  agi-ees  with  the  above 
description  excepting  that  the  antenual  hairs  ;ire  wholly  yellow. 
In  this  specimen  the  thorax  when  viewed  obliquely  is  faintly  pol- 
liuose;  the  last  three  aibdominal  segments  ai-e  flattened;  the  geni- 
talia rather  short ;  the  fore  metatarsus  is  about  one  fourth  longer 
than  its  tibia;  and  the  venntion  as  shown  on  pl.2l^,  flg.l. 

2.  Chironomus  atrimanus  Coquillett 

1002  Chlronomus  CoquilletL  Froc.  U.  S.  Nat  Mus.  25:W 
This  may  possibly  be  identical  with  the  preceding. 
Female.  Iload  yellowish  brown,  iuitciinjK-  yellow,  the  last  joint 
and  the  mouth  jiiirts  brown;  thorax  nnd  si-iitellniii  black,  highly 
jwlished ;  abdomen  somewhat  jiolishcd,  black,  the  first  segment 
yellow,  hind  margins  of  three  to  six  yellowish;  legs  yellow,  front 
tibiae  and  tlicir  tarsi  black,  apices  of  femora,  both  ends  of  middle 
and  hind  tibiae,  ajiices  of  joints  of  tlieir  tarsi  and  whole  of  the  last 
two  joints  blackish,  front  tibiae  four  fifths  aw  long  as  the  first 
joint  of  their  tai-si ;  wings  strongly  tinged  with  yellow  on  the  b.iaal 
third,  followed  by  a  wide  brown  band  extending  from  costa  to  fifth 
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vein  (cubitus)  remainder  of  wing  hyaline;  haJteres  yellow;  length 
4.5  mm.    Kansas  City,  Missouri. 

3.    Chironomus  varipennis  Coquillett 
1902   Chironomus  Coquillett    Proc.  U.  S.  Nat  Mua    25 :94 

Hale.  Head  and  body  dark  brown,  a  large  dull  yellowish  hu- 
meral spot,  antennae  except  the  first  joint  yellow,  the  hairs  gray; 
thorax  opaquie,  largely  gray  pruinose,  narrow  hind  margins  of 
abdominal  segments  gray  piniinose;  femora  brown,  the  ends  nar- 
rowly and  a  band  before  the  ai)ox  of  each,  yellow;  front  tibiae 
very  short,  yellow,  the  bases  brown,  other  tibiae  brown,  an  indis- 
tinct yellowish  ring  IxMoud  the  base;  front  tarsi  wanting,  the 
others  yellow;  wings  whitish,  marked  with  11  brown  spots  as 
follows:  Thi'ee  in  a  row  bi^hind  the  fifth  vein  (cubitus),  one  before 
middle  and  another  in  middle  of  apical  margin  of  third  posterior 
cell  (cell  Oui)  one  in  btise  of  first  posterior  (cell  R4+B),  another 
in  the  cell  billow  it,  and  a  third  midway  In^lween  tlie  latter  and  the 
base  of  this  cell,  one  in  mifldle  and  another  in  apex  of  first  pos- 
terior cell  (cell  H,-^,),  also  a  small  one  in  apex  of  second  posterior 
cell  (cell  M)  ;  hallcres  whitish;  length,  3  mm.  T^as  Vegas,  Hot 
Springs,  N.  M. 

4.  Chironomus  octopunctatus  T^oew 

1801    Chironomus   rx)€W.    Wiener  Eiit  Monatschr.    5 : 33 
1878   Chironomus   O.  S.    Cat'l.  N.  A.  Dipt    p.21 

Male  and  female.  Pallidly  yellow,  the  tips  of  femora  and  tibiae 
black,  wings  with  four  blackish  spots.  Length  1.2  mm.,  wing 
1.3  mm. 

Very  ]»ale  yellow,  legs  whitish;  posterior  i)art  of  the  thorax 
shining  white  and  on  eac  h  side  with  a  daikcr  line.  The  abdomen 
fuscous  with  posterior  margin  of  each  segment  pale  yellow.  The 
tips  of  the  femora  rather  widely,  and  of  the  tibiae  rather  narrowly, 
black.  Anterior  tarsi  six  times  longer  than  the  tibiae.  Wings 
whitish,  veins  pale  yellow;  each  wing  with  four  blackish  spots, 
in  certain  lights  iridescent;  the  first  is  at  the  anterior  fork,  the 
second  is  between  that  and  the  tip  of  the  wing;  the  other  two  are 
at  the  posterior  margin;  one  of  them,  composed  of  two  contiguous 
spots,  is  situated  where  the  second  branch  of  the  cubitus  enters 
the  wing  margin,  the  second  one  midway  between  this  and  the 
base  of  the  wing.    Cuba.     Translation.    Loew,  loc.  cit. 

5.  Chironomus  scalaenus  Schrank 

1803  T 1  p  u  1  a   Schrnnk.    Fauna  Bolca.    3 :  73,  2324 

1818  Chironomus   Meigen.    Sy st  Beschr.    1 : 54 

1850  Chironomus  Zettorstodt.    Dipt.  Scand.    0 : 3501 

1864  Chironomus    Scliiner.     Fauna  Austr.    2 : GOO 

1877  Chironomus  V.  d.  Wulp.    Dipt  Neerl.    1 :  260 


Head  dark  brown;  the  palpi  lighter,  the  antennae  jellowiBh, 
tlie  auteanal  hairs  of  the  male  pal«  brown.  Thorax  and  abdu- 
aien  blackish  brown,  the  thorax  soutetiiuee  a  little  lighter  witli 
indiatinet  stripps;  the  next  to  the  laat  abdominal  segment  of  the 
male  ia  broad,  the  last  much  smaller;  the  olaspers  yellowish,  fili- 
fonii,  guite  long;  tbe  buire  of  tht-  abdomen  pale  yellow.  Legs 
pale  yellow ;  tlie  extreme  tip  of  each  tibia  with  a  brown  spot ;  llie 
fore  iTiclaliirsus  is  fully  twice  aa  long  as  its  tibia;  the  fore  tarsi 
of  tlie  mitle  slightly  hairy,  ynt  not  boarded.  Halteres  pale  yellow. 
Wiugs  with  a  whitish  tint  and  three  gi'ay  spots  which  are  par- 
ticularly distinct  in  the  female;  nue  in  the  anal  cell,  another  in 
the  fork  of  the  cubitus  and  the  last  distad  of  the  crossrein. 
Length  2  to  2.»  luiu.     Translation.     V.  d.  Wulp.     loc.  cit 

This  fly  has  liteii  rei'orded  fi\nii  New  Uauipsbire.  About  a  dozen 
specimens,  male  and  female,  from  Ithaca,  N.  Y.  and  Washington 
State  agi-ee  with  the  above  description  excepting  in  the  following 
particulars:  The  upace  separating  the  two  larger  spots  upon  the 
wing  is  tilled  by  a  very  faint  cloudiness;  the  thorax  and  abdomcu 
are  rather  brownish  in  color,  the  segments  of  the  latter  with  indis- 
tinct paler  posterior  margins,  in  some  apecimens  the  bases  of  the 
femoni  and  the  tarsi  are  slightly  infuscated  and  the  fore  meta- 
tnrsTis  is  If  instead  of  twice  as  luug  as  its  tibia.  The  length  also 
ranged  from  1.5  to  li  mm.  instead  of  from  2  to  3  mm.  (pl.28,  flg.2). 
As  I  had  no  Kuruiiean  specimens  for  comparison  I  hesitated  to 
proooiiuce  iiiy  specimens  as  distinct  species. 

6.    Chiroaomoa  apilopterus  Williston 

ISOC  Chlronomua  WUliaton.  Trans.  Ent  Soc.  Load.  273 
(Pl,28,  flg.3) 
Male  and  female.  Face  and  front  yellowish  brown.  Basal  joint 
of  antennae  brownish-yellow;  flugellum  brownish,  the  plumoslty 
of  tbe  male  antennae  blnckitth  gray.  Mesonatum  brown  or  yellow- 
ish brown,  lightly  while  dusted;  in  well  preserved  specimens 
brown  vittate  on  tbe  sides,  and  in  front  in  the  middle.  Pleura 
black,  in  part  liitc()ua.  Scutcllum  yellow  or  yellowish  brown. 
Abdomen  black,  with  yellowish  hair;  in  the  male,  slender;  in  the 
female,  broader,  and  with  whitish  posterior  margins  to  the 
segments.  Legs  yellow,  with  nithcr  abundant  yellow  hair;  femora 
in  iiart  brown  or  brownish ;  front  tibiae  not  more  than  one  half 
of  tin-  length  of  the  fi'out  metatarsi.  Wings  whitish  hyaline,  with 
pale  blackish  spots,  which  are  more  distinct  when  seen  obliquely, 
and  situated  as  follows;  One  near  tbe  base,  another  near  the  mid- 
dle, and  a  tbird  near  or  at   the  lip  of  the  first  posterior  cell 
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(cell  B^^) ;  a  streak  near  the  middle,  and  a  spot  near  the  tip  of 
the  cell  in  front  of  the  forked  cell ;  a  spot  on  the  posterior  branch 
of  the  furcation,  and  one  or  two  in  the  anal  angle.  Length  1.75 
to  2J2S  mm.    St  Vincent  Island. 

7.  Ghironomiu  fasoipennis  Zetterstedt 

1838  Ghironomus  Zett  Ins.  Lappon.    813,  21 

1850  Chironomus  Zett    Dipt  Scand.    9:3506 
1864  Ghlronomas  Schiner.    Fauna  Austr.    2:509 

Hale.  Wholly  pale  yellow,  not  shining;  the  antennae  testace- 
ous, somewhat  infuscated,  the  first  joint  yellow,  the  hairs  sordidly 
yellow.  The  eyes  black.  The  palpi  fuscous.  The  thorax  with 
three  yellow  stripes;  the  wings  hyaline,  with  two  moderately 
wide  fuscous  cross  bands,  one  at  the  middle  of  the  wing,  rather 
fainty  the  other  a  little  more  distinct  at  the  tip ;  besides  this  there 
is  a  fuscous  spot  at  the  base.  Halteres  white.  The  legs  pale, 
somewhat  pilose,  middle  and  hind  tibae  with  black  tips.  Anterior 
tarsi  bare.    Length  3.5  mm.    New  Jersey  (Johnson) . 

8.  Chironomus  taeniapennis  Coquillett 

1901  Chironomns  Coquillett    Proc  U.  S.  Nat  Mus.    23:607 

1902  Ghironomus    ?pulchrlpenni8  Coquillett    Proc.  U.  S.  Nat. 

MuB.    25:94 

Female.  Yellow,  tinged  in  places  with  green,  especially  on  the 
abdomen,  mouth  parts,  apical  half  of  the  femora,  bases  of  front 
and  middle  tibiae  and  nearly  the  whole  of  the  liind  ones  brown, 
metanotum  marked  with  a  transverse  pair  of  triangular  brown 
spots;  wings  whitish,  the  costal  cell  from  the  humeral  crossvein 
to  apex  of  auxiliary  vein  (Sc),  a  cross  band  extending  from  the 
latter  point  to  hind  margin  of  wing  where  it  is  greatly  dilated, 
finally  the  apical  fourth  of  wing,  black.  length  4  mm.  Massa- 
chusetts, New  Jersey.  Coquillett,  lor.  cit.  Illinois,  New  York, 
Routh  Dakota,  Pennsylvania. 

Upon  a  compaiison  of  the  above  description  with  that  of 
pulchripennis  it  will  be  seen  that  they  gi*eatly  resemble 
each  other.  The  examination  of  a  series  of  Ithaca  specimens 
shows  considerable  variation  in  the  extent  of  the  dark  coloring. 
To  the  description  I  may  add  that  the  male  does  not  differ  from 
the  female  except  that  the  flagella  of  the  antennae  are  brownish ; 
the  genitalia  yellow,  the  lateral  arms  long,  the  keel  slender, 
curved,  and  not  much  enlarged.  In  the  living  specimen  the  gen- 
eral color  is  quite  green,  but  upon  drying  some  specimens  become 
almost  yellow.    The  abdominal  markings  are  variable;  in  some 


Ill-  Inst  four  Hegments  have  upon  them  irregular  lilutihcs  of 
>rowD  or  black.  The  posleriop  rnd  of  the  laUfiiJ  thoracic  strijica 
rangv  fmm  a  pale  jellow  in  sump  8i>(.>«iaicnti  to  a  dark  brown  to 
ithers;  depending,  perhajis,  upon  their  niatiirity.  The  amount 
if  black  upon  the  legs  i^i  also  variable;  in  an  extreme  rase  all 
he  tibiae  and  Ihe  femoi-a  except  the  iiniiiediate  bnses  of  the  latter 
are  black.  The  fore  motatunms  is  about  one  foortfa  longer  than 
ill*  tibia.  Deatribed  from  numerouM  fi]iiviniens  (pl.28,  fig-4).  1 
htive  a  punhased  8pe<inien,  collector  nuknuwn,  tieariDg  the  label, 
I.',  f  a  8  c  i  p  e  n  n  i  B  Zett.,  Kiverton.  N.  J.,  which  \b  not  the  latter 
Npeciea  but  is  C.  t  a  c  u  i  it  p  c  u  u  1  e  . 

9,  Chironomas  pulchripennis  (VNjiiillett 
li:>cj2   Cliironomuo  Coq.    Proc.  U.  S.  Nat  Mas.    25:94 

ThiH  yccnis  to  l>e  a  svTionym  of  C.   t  a  e  n  i  a  p  e  u  n  i  8   Coq. 

Female.  Head  and  antennae  yellonft-,  apical  half  of  last  joint 
of  the  latter  and  the  mouth  parts  bi-own;  thorax  opaque,  greenish 
jx'llow,  mesonotum  marked  witli  a  pair  of  lati'ral  brown  vittae 
behind  its  middle,  mctnnotum  with  a  jmir  of  brown  spots  which 
a|»proach  eaeh  other  posteriorly;  scutellmn  and  abdomen  green, 
rho  Intter  with  the  hind  margins  of  the  segments  yellowish,  bsise* 
iif  «egnieiits  six  to  eiglit  and  nenrly  Itic  whole  of  tlie  following 
hvo  lii-invii;  Icgw  whitish,  the  knees  black,  this  color  extending 
nearly  lo  tlic  middle  of  the  middle  and  hind  femora,  front  tibiae 
;  as  lung  as  the  lirst  joint  of  tlieir  tarsi;  wings  whitish,  the 
eo-itiil  {'cll  except  its  apex  lirown.  a  bniad  In-own  hand  crosses  the 
wing,  passing  over  the  bases  of  the  tlrst  and  third  posterior  cells 
irells  lt,_i.,  and  CUi)  and  jirulonged  along  the  hind  margin  nearly 
lo  the  anal  angle,  ajiex  of  wings  broiullv  brown  from  the  third 
vein  (R,-f.;)  to  the  npper  branch  of  the  fifth  (cubitus) ;  halteres 
white;  length  4  mm.     Franionia.  X.  IT.    Coqnillett,  loc,  cit. 

10.  Chironomas  brunnipes  Zetterstedt 

1850   ClilronoBius  Zett.    Dipt.  Scand.    0:3518,  35 
ISOS   Gil  1  roil  0111  lis   Liiiidbcck.    Videiisk.  Meddel.    273 

llliii-k.  .snlisiliining.  1h(n-ax  of  the  male  the  same  color,  thorax 
of  ihc  female  ycllinv  with  three  black  stripes;  the  antennae  and 
tli<;  IcgN  brown;  the  wings  while;  the  aniertor  tarsi  of  the  male 
Kare:  the  metalarsns  is  a  little  longer  than  the  tibia;  candat 
appendages  sni.ill.  short  snbfitifonn.     I-ength  2.7  mm. 

Male,  itrowiiisli  hljick.  AntiMiiiac  with  brown  pliniiosity. 
Abilonien  very  narrow,  lineiir.  hairy.  Ciiiidal  aiipcndages  short 
siibfiliforni,  dusky.  Wings  white,  cnissvcin  not  clnnded ;  hiilterea 
white.    Legs  brown,  tarsi  paler,  the  fore  metatarsus  is  about  1.5 
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tiines  as  long  as  the  tibia,  but  is  twice  as  long  as  the  second  tarsal 
joint;  the  remaining  joints  gradually  decreasing  in  length;  legs 
slender  and  bare. 

Female.  Dorsum  of  thorax  yellow  with  three  black  stripes. 
Abdomen  rather  stout,  pubescent.  In  other  respects  like  the  male. 
Translation.    ?  Greenland.    (Lundbeck.) 

11.  CMronomus  bmnneipennis  n.  sp. 

Resembles  a  1  b  i  m  a  n  u  s  Meigen  but  differs  in  being  slightly 

larger,  in  having  the  knob  of  the  halteres  fuscous,  and  in  having 

the  fore  metatarsus  nearly  twice  as  long  as  its  tibia. 

Female.  -Shining  black;  legs  partly  brown.  Length  3.5  mm. 
Head  black,  proboscis,  palpi  and  antennae  fuscous.  Thorax  in- 
cluding scutellum,  metanotum,  pleura  and  pectus  shining  black; 
humeri  fuscous.  Abdomen  black,  subopaque.  Legs  brownish; 
coxae  yellowish,  femora  brown,  fore  pair  ^x^llowish  on  basal  half; 
tibiae  yellowish  brown ;  tarsi  brown  excepting  basal  half  or  two 
thirds  of  the  metatarsi  which  are  yellowish  or  brownish  yellow. 
Wings  hyaline,  very  slightly  smoky;  anterior  veins  and  the  cross- 
vein  brown,  posterior  veins  yelloAv.  Halteres  fuscous,  stem  j-el- 
lowish.    Ithaca,  N.  Y. 

12.  Chironomus  caliginosus  n.  sp. 
(P1.22,  flg.5) 

Female.  Fuscous;  legs  partly  brown;  wings  smoky.  Length 
6  mm. 

Head,  including  [»al[)i  and  proboscis  fuscous.  Antennae  ferru- 
ginous, the  basnl  joint  and  the  incisures  yellow,  apical  joint 
darker.  Dorsum  of  tliorax  yellow,  gray  i)ollinose  with  three  dull 
black  stripes;  pleura,  sternuin,  metanotum,  and  scutellum  fuscous. 
Abdomen  fuscous  with  yellow  hairs;  posterior  margin  of  segments 
very  slightly  grayish;  when  viewed  obliquely  from  behind  the 
apical  half  of  each  segment  appears  gray  [)ollinose.  Fore  coxae 
pale  brown,  the  others  fuscous ;  femora  brown ;  fore  femora  with 
basal  two  thirds  and  middle  femora  with  basal  one  half  yellow; 
all  tibiae  brown ;  tarsi  yellow,  tips  of  the  joints  brown;  fore  meta- 
tarsus 1.5  times  as  long  as  its  tibia.  Wings  smoky,  especially 
along  the  course  of  the  veins;  veins  reddish  brown  including 
crossvein.  Halteres  white,  with  end  of  knob  brown.  Two  si)eci- 
mens.     Ithjica,  N.  Y. 

13.  Chironomus  niveipennis  Fabricius 

1805   Chironomus  Fabr.    Syst  Antl.    42,  21 

1818   Chironomus   Molgen.    Syst.  Besclircib.    1 : 51,  73 

1850  Chironomus  Zett    Dipt  Scand.    9:3566,92 
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It-  ii]4tmi*'n>t  froDi  Sonth  Dakota  which 

■  |M4-ii-M  li;ivt;  Udh  anterior  and  [wwtm<w  niargiD 

1  w-jfiin-iit  gr;<>i>'h.  ihp  jxistprior  niost  distiDct; 

Hie  i(t;il'-  long  Itiit  miliar  f[^^^sel^  haired,  and  the 

iiM  .-(Unit  uti" "it'll I h  lonfKT  than  its  tibia:  the  second, 

iitr'I  ftfili  Uin-  ijirM.il  j'linfs  (mulnally  dpcreaeing  in 

14.     Chironoinui  hyperborens  Staeger 

:  I.I  II  K    Hiiii-j^.T      Krojcr;  Nalurh.  Tldsskr.     n.  s.     1:349 

'.  I'lii*   OMi-ii  Hiiik<-n.    Cafl.  N.  A.  Dipt    20 

'M.I  II  H    r,-ii,1ti(-i')(.     VUlenNkab.  Meddel.    272.49 

■■  I'lii"    ji'i  liiriK    Bobi-ti..    orv.    K.    Vet.    Akad.    Ffirli. 

Iiiiniji   nnniHh.   wi(]i   thi-of  blark   8tri[>«w.  abdomen 
ipi'OH  «  liitittli  fiiHiiac.  wiiipi  wliite  with  a  black  spot. 
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Male.    I^egs  black,  the  anterior  tarsi  densely  bearded. 

Female.    L^;8  fuscous-brown,  foi*e  femora  testaceous  at  the  base. 

''  The  plumes  of  the  male  antennae  ai'e  black,  the  abdomen  is 
black,  that  of  the  female  nearly  coal-black,  with  narrow,  sharply 
marked  whitish  posterior  margins  of  the  segments.  The  legs  are 
black,  those  of  the  female  more  brownish,  the  fore  femora  with  a 
somewhat  yellowish  base.  .  .  .  The  fourth  tarsal  joint  of  the 
fore  legs  is  about  thi'ee  quarters  the  length  of  the  third.  The 
male  fore  tarsi  are  densely  bearded."  Greenland.  Staeger, 
loc.  cit. 

The  male  specimens  with  bare  fore  tarsi  described  by  Staeger 
(loc.  cit.)  as  varieties  fi\)m  Gi-eenland,  have  been  separated  by 
Lundbec^k  (1898)  as  a  distinct  species  under  the  name  of  C. 
staeger  i  (q.  v.) 

16.    ChironomuB  staegeri  Lundbeck 

1866  Ohlronomus  Lundbeck.    Vidensk.  MeddeL    271,  48 

1838  GhironomuB  annularis   Zett.    Ins.  Lappon.    809,  2 

1846   Ohlronomus  hyperboreus  Staeger.    KrQjer :  Natur.  Tldaskr. 
n.s.    1:348 

1869  Ohlronomus  Holmgr.    K.  Svensk.  Vet  Ak.  Handl.    8:46 

This  name  was  given  by  Lundbeck  to  those  specimens  which 
Staeger  ( loc.  cit.)  considered  a  variety  of  C.  hyperboreus 
differing  from  the  type  in  having  the  anterior  tarsi  of  the  male 
bare. 

Male.  Antennae  nearly  as  long  as  the  thorax,  fuscous  black, 
densely  plumose,  palpi  black.  Thorax  black,  scarcely  shining, 
cinereous  puinose;  the  mesothorax  with  short  hairs,  the  usual 
three  stripes  more  or  less  distinct;  the  sciitellum  elevated,  bristly. 
The  abdomen  fuscous  black,  pale  haired,  the  apical  mai-gin  of  each 
segment  hoary  or  cinereous,  the  caudal  ai)iyendages  narrow  and 
bristly.  The  wings  narrow,  cinei-eous,  whitish  or  lightly  smoky 
tinted,  toward  the  costal  margin  a  little  darker;  anterior  veins 
strong  and  dark,  the  others  ])ale  and  translucent;  the  radial  veins 
straight,  toward  the  tip  nearly  parallel  with  the  media;  the  sub- 
coetal  vein  slightly  curved,  the  peduncle  of  the  cubitus  extends 
but  very  little  distad  of  tlic  tip  of  the  basal  cell,  the  branches 
slightly  (urved.  llaltc?res  dirty  white,  the  tip  of  the  knob  and 
the  base  of  the  |K»dun(le  often  dairker.  1-^gs  fusi^ous  black,  the 
middle  and  hind  paii-s  rather  long-haired,  the  fore  tibiae  and 
tarsi  thinly  and  shortly  liaired,  fore  metatarsus  one  fourth  long(^r 
than  its  tibia. 
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Female.  Similar  to  thf*  nial<>  Ijiif  the  iIotsaI  thornrir  Blriix-n  ai-p 
Uiuit.'  diHtiiict,  apical  tuargioH  of  abdoiiiintil  segments  more  widely' 
einereoiia  or  somutiiiies  pale  gin.v;  the  rudiiil  veins  lightly  curvwl 
at  the  tip;  the  lega  Boiuctiines  dilutely  Wack  fuscous,  soinetiines 
IMiler.     length  G.ii  to  7.5  mm.     (invnlaiid.     Hnlmfjrt'n   I  loc.  citl. 

16.    Chironomoa  flaTictngaU  Walker 
1M8   ClilruuoiuuB  Walker.    List  Dipt  Brit  Uus.    1:20 
1BT8   CblroDomus    Get  Saik.    Catal.  Dipt  N.  A.    p.So 
(P1.28,  flE.6.  nod  pl.32.  flg.7) 

The  bloodrwi  larvae  of  ahout  1-  nun,  length  were  di-edged  fnmi 
the  sand  in  the  Ixittom  of  a  shallow  pond  near  Ithaoa  N.  Y. 

Larva.  (P1.21,  figs.  i:(  to  iU.)  Heud  dark  brown;  antejinae 
■short;  labrum  witli  about  ten  piiirs  of  pale  setae,  two  or  three 
pairs  of  which  are  quite  short  (Hg.la,  under  surface  flg-14)  ;  at 
extreme  apex  with  a  i«iir  of  fan-like  apjiendages  (f),  which  hang 
downwards,  though  shown  in  the  figure  folded  ont  in  a  hori- 
zoutJil  plane;  caudad  of  this  thei-e  is  a  comh  with  long,  fine, 
CRuditd  projecting  teeth.  The  epipharvnx  llig.13)  with  three 
cephalad  projecting  fan-like  orgiins  (P)  forming  the  '■  jwsterior 
comb,"  five  or  six  lateral  setae  (s),  several  paira  of  ventrad  pro- 
jecting curved  and  branched  Ketae  (s) ;  caudad  of  these  is  an 
aii'lied  ihitiuized  piece  (fig.l^Sb);  lalerad  of  this  are  the  dark 
brown,  thitinixed,  caudad  and  ventrad  curved  lateral  arms  not 
shown  in  the  fignre.  The  black  tipjied  mandibles  are  as  usual, 
with  the  mesad  projecting  branched  liairs,  and  two  laterad  pro- 
jecting setae:  each  nmxilla  (flg.lftinx)  has  jirominent  palpus,  a 
largt^  s«-ta  and  numerous  papillae  on  the  niesal  margin,  a  pair  of 
large  setae  at  the  base  of  the  jialpna,  another  pair  (not  shown  in 
figui-e)  at  base  of  the  mandible.  The  hvpo|>harYnx  (fig.lShy)  has 
a  rounded  apical  margin  with  miiiieroiis  short  hairs  and  papillae. 
The  labium  (fig.18  and  flg.l!)  I)  has  a  broad,  blunt,  central  tooth 
and  six  fniall  latcnila  im  each  side.  Tlicre  ai-e  (wo  long  setae 
upon  i-arh  Midc  of  the  he.;id  lielow  the  eves.  The  fore  feet  are 
hhort.  with  very  numerouN.  short,  curved,  vellow  setae.  The 
bodv  -sceins  to  lie  oiitin'ly  devoid  of  hairs.  I'acli  jKisterior  foot 
is  pn.vidril  willi  a  iiiiiiiImt  of  liih.bcl  br.iwn  claws.     The  dorso- 

•  'aiidal   |>:ipilbi<-  of  ihe  las(    s<'<; nl    arc  ahiml   as  I<>m<;  as  wide. 

wilh  i;  ..r  7  l{>iijr  Hclac  al  (he  liji,  anil  .nic  or  two  short  ones  on 
llic  side;  caudad  of  these  and  iTumciliai<'ly  abiMC  llic  upper  pair 
of  lilood  gills  are  two  more  lunj;  wtac.  The  h\»n,\  gills  of  the 
eleventh  .segment  are  present;  those  of  llic  Iwclflh  are  nearly  as 
long  as  the  posterior  feet;  slightly  conical  and  four  in  nunil>er. 

Pnpae.  The  pnpa  is  dusky  in  color  when  nearly  niatni'e.  show- 
ing the  colors  of  the  imago.    The  respiratory  fllanients  ai-e  white, 


MAT   PUBS  AND   MIDGES  OF   NEW    YORK  209 

conspicuous  in  the  living  specimen  and  much  branched,  the  setae 
markings  upon  the  dorsum  of  each  abdominal  segment  slb  is 
shown  in  fig.l6;  the  seventh  and  eighth  segments  are  entirely 
without,  and  the  sixth  usually  has  but  fe^^,  setae.  The  posterior 
margin  of  the  second  has  the  usual  black  longitudinally  ridged 
fascia.  The  lateral  fin  of  the  eighth  segment,  together  with  the 
terminal  spur,  are  shown  in  fig.17.  The  caudal  paddle  is  fringed 
with  long,  pale,  delicate,  matted  hairs. 

Imago,  male.  Body  gray,  with  two  large  white  sjiots  on  each 
side  of  the  chest;  abdomen  fringed  with  haii*s  on  each  side,  and 
having  a  white  silvery  band  on  the  hind  border  of  each  segment; 
feelei'S  black;  legs  black,  hairy,  a  yellow  ring  near  the  tip  of  each 
thigh,  and  two  yellow  rings  round  eiuh  shank;  feet  dull  yellow 
towards  the  base;  wings  colorless,  with  the  usual  dark  spot  oh 
each;  veins  pale  brown;  poisers  gray.  Length  of  body  5.5  mm., 
of  the  wings,  10  nun.  St  Martin's  falls,  Albany  river,  Hudson 
bay.    Walker,  loc.  cit. 

At  the  head  of  the  division  to  which  this  species  belongs, 
Walker  states  that  the  wings  are  hairy.  This,  however,  is  evi- 
dently an  error.  To  the  above  description  the  following  may  be 
added. 

Male.  Head  and  occiput  black.  pi-olHiScis  and  palpi  dull  black, 
the  former  with  dark  brown  hairs.  Antennae  brownish  yellow, 
the  large  basal  joint  black,  the  hairs  dark  brown.  Thorax  wholly 
black,  the  doi'sum  and  the  scutellum  with  cinereous  bloom,  the 
former  with  three  cinereous  stripes,  the  middle  one?  divided  by  a 
fine  black  line,  the  hairs  pale  hrown.  Abdomen  velvet  black,  the 
posterior  margin  of  each  segment  dorsally  with  a  modei-ately 
wide  white  fascia  extending  to  lateral  margins.  When  viewed 
from  behind,  the  last  three  or  four  segments  appwir  to  me  mot- 
tled with  cinereous,  leiiving  a  black  median  line  on  the  fifth  and 
sixth  segments.  Venter  dull  black;  genitalia  brownish  yellow, 
moderately  long  (i)1.32,  fig.7).  Abdomen  sparsely  covered  with 
long,  nearly  en^-t,  yellowish  hairs.  Coxae  brownish  black, 
moderately  shining;  femora  brown,  exccfiliuir  the  yeHow  biisal 
arti<*ulation  and  a  yellow  sul>api<al  ring;  tibiae  cream  white,  with 
brown  base  and  tip;  the  brown  of  the  front  [»air  <iuite  i>ale,  the 
hind  pair  having  in  addition  a  median  ring  which  is  sometimes 
indistinct.  In  some  specimens  the  basal  half  of  fore  tibiae  is  also 
brown.  Tarsi  cream  white,  the  tips  of  all  joints  and  the  whole 
of  the  fifth  brown,  th(»  brown  of  the  foi-e  pair  b(Mng  quite  pale. 
The  anterior  tarsi  are  df*Ii<ately  l)C*arded.  The  anterior  meta- 
tarsus a]>out  one  fiflh  longer  than  its  tibia.  Wings  hyaline,  cross- 
vein  dark  brown;  venation  as  figured,  llaltercs  brownish  yellow 
with  apical  half  of  the  knob  dark  brown. 
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Female.  Like  tlie  male,  excepting  iii  Uie  following  jiurUi-ulur«: 
Tijm  of  Hiitenual  joints  reddish  brown,  tbe  hairs  pale;  Uiorax 
witii  a  little  more  cinereous  coloring,  tbe  hairs  upon  tbe  abdomen 
a  little  shorter;  Tore  tarsi  ban-.  I)escnl»ed  from  a  number  o( 
Bpei-imeufi.     Itbaoa,  N.  Y.,  Kansas.  J 

17,  ChironomvLi  balteialis  L'o<|uillelt 

11)01    Clilruuoiuua    Coy.     Eut     Ni-wb.     i),17 

a'lM,  flg,7) 

il(!ud  blutk,  palpi  and  aulennae  jellowisb  lirowu,  plumosity 
of  male  antennae  dark  grav ;  tboi'ax  diirk  brown,  the  anterior  end 
tinged  witb  yellow,  a  iwiii-  ol  broad,  gi-ay  pruinose  vitlae  on  tbe 
posterior  half  of  tbe  metiouutuui,  tbe  hairs  light  yellow;  scutellum 
dark  yellow ;  ahdumeu  bla<-k,  uliglitly  polished,  thinly  covered  with 
patber  long  j^ellow  hairs;  femorti,  tibiae  and  larsi  yellow,  liases 
of  femora  slightly  tinged  witb  brown;  front  tarsi  slender,  almost 
as  long  as  tbe  body,  destitute  of  hairs,  tbe  first  joint  about  twice 
as  long  as  tbe  front  tibia;  middle  and  bind  tibiae  and  their  tarsi 
in  llie  male,  thickly  covered  witb  ratlier  long  yellow  bairs,  mucii 
sparser  in  tlie  female;  balleree  pale  yellow,  tbe  knobs  black;  wings 
bare,  hyaline,  the  apical  half  slightly  darker,  veins  in  the  basal 
balf  yellow,  in  the  apical  half  more  brownish;  length  2  to  3  mm. 
Washington.  I).  ('.    f'oipiillotl  Inc.  fit. 

A  number  of  specimens  from  Ilbiica,  N.  Y.,  agi-ee  witb  this 
description. 

18.  Chironomiu  nitidellus  <_'o(]uiIlett 
1901    GhironomuB  (Jo-j.     ITiw.  U.  S.  Nat.  Mua.    23 ;G08 

Hale.  Head  black,  mouth  parts  yellow,  antennae,  except  the 
basal  joint,  yellow,  tbe  hairs  whitish;  body  black,  j)olished,  tbe 
first  two  abdominal  segments  and  tbe  claspers  yellow ;  legs  yellow, 
tbe  femora  except  tbeir  bases,  front  tibiae  wholly,  and  apices  of 
bind  ones  brown,  front  tarsi  hare;  wings  bare,  whitish  byaline^ 
the  veins  brown,  haltei-es  yellow;  length,  2,5  mm.  Kiverton,  N.J. 
r<H,uill(.tt  loc,  cil-. 

19.     Chlronomns  fallax  n.sp. 
(P1.2S,  fig.S) 

Female,  Ubirk;  lirsl  alidiHiiinal  scj^niicTit  yi-lli>w  or  t;''wnisb ; 
Icfrs  parlly  bLuk.     ]/'nf;tli,  :.!..-  inui. 

ilcail,  iiicltidinf;  ju'oliosci,-*,  paljii  ami  anicmiae  yellowisb,  tbe 
basal  joitil  of  llic  latter  s.imcwhal  lin.wnisli.  Tlioiax  cinereous 
hla<'k.  Willi  three  broad  sbiiiing  bla.k  stripes,  more  distinct  when 
viewed    »)bliqueiy.      Pectus,    pleura,    and   scutellum    brown,    tbe 
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last  sometimes  paler.  Abdomen  fuscous,  the  first  segment 
yellowish-green,  in  living  specimens  bright  green;  the  remaining 
segments  more  or  less  distinctly  marked  with  sordidly  yellow 
hind  margins;  hairs  pale  brown  or  yellowish.  Fore  coxae  brown, 
middle  and  hind  pairs  yellow.  Legs  cream  white,  the  fore  femora 
excepting  their  bases  and  tips  dark  brown;  tips  of  middle  and 
hind  tibiae  each  with  minute  black  comb;  pulvilli  present,  em- 
podium  pectinate.  Fore  metatarsus  about  1.4  times  as  long  as 
its  tibia.  Wings  hyaline  with  a  milky  tinge;  veins  slightly  yel- 
lowish; venation  as  shown  in  figure;  halteres  yellowish.  Ithaca, 
N.  Y. 

20.    ChironomuB  riparins  Meigen 

1804  Cblroiiomus  Meigen.    Klasa    1:16,3 

1818  Chiro nonius  Meigen.    Syst  Beschr.    1:23,  G 

1850   Cbironomus  Zott.    Dipt  Scand.    0:3489,  7 

1864  Obironouius  Scbiuer.    Fauna  Austr.    2 : 603 

1877   Cbironomus  V.  d.  Wulp.    Dipt.  Neerl.    p.253.  8 

1885   Cbironomus  Jobnson.     Proc.  Acad.  Nat.  Sc.  Pbil.    320 

1808   Cbironomus  Lundb.     Vidensk.     Meddel.    p.272,  50 

1826  Cbironomus  annularis   Macq.    Recueil  Soc.  Sc.  Agrl.  Lille. 

p.104,  2 

1826  Ohironomus  viridipes    Macq.     Recueil    Soc.    Agrl.    Lille. 

105,  4 

1888 .Cbironomus  zonulus  Zett.    Ins.  Lappon.    p.810,  7 

(P1.28,  flg.O) 

Male  and  female.  Dorsum  of  the  thorax,  especially  in  front  of 
the  scutellum,  light  gray,  with  three  black  longitudinal  stripes, 
the  median  one  divided  by  a  fine  line,  abbreviated  posteriorly 
though  continued  to  the  scutelluiu  by  a  black  line;  the  lateral 
stripes  abbreviated  anteriorly;  scutelluni  gi*ay  or  grayish  yellow; 
the  nietanotuni  gray.  Abdomen  black,  the  f>osterior  margins  of 
the  segments  sometimes  with  wide,  sometimes  more  narrow  whit- 
ish bands;  the  posterior  segments  gi'iiy;  force])s  small.  The 
antennae  brown,  the  hairs  of  the  same  color;  the  f)alpi  darkened. 
I^gs  brownish,  yellow  or  pale  yellow,  the  femora  sometimes  with 
a  greenish  tiiiii;e.  the  aHiculations  dusky;  the  f<u'e  tarsi  of  the 
male  not  hairy;  the  metatarsus  1.5  times  longer  than  the  tibia; 
the  second  tarsal  joint  one  half  as  long  as  the  metatarsus  but 
longer  than  the  third;  third  and  fourth  about  equal  in  length. 
Wings  whitish,  with  a  small  brown  spot.  Halteres  yellowish. 
The  antennae  of  the  female  nre  yellow  at  the  base.  Some  si)eci- 
mens  have  the  humeri  yellowish  or  greenish,  but  these  may  be 
distinguished  from  nearly  ix»lat<*d  forms  by  their  slender  fore 
tarsi.  liength  tJ.Tri  to  9  mm.  Translation  in  paii:  from  Schiner, 
loc.  cit. 
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AfTorditig  Ui  V.  (1.  U'ulji,  Iw.  i-it.,  mill  UVycobergh  (1874)  t)ie 
lan-ar  nrp  tninHparpnt  ami  jMiIt-  giwii;  noiw  lupviie  from  which 
I  bred  this  Kitociut  rcwtulik*  (_' .  <1  e  c  u  r  u  s  a.  op.  in  the  form  of 
the  labiiiiii  nt  well  an  in  ulbcr  dt'taiU.    lthai.-fl,  N.  V.;  Idalio; 

I  WushingtoD   Htatr;  Penns.rlvanta;   South   Dakota;  Minnesota; 

I   New  Ji-rso}-;  Douglas,  Alaska. 

21.  Chironomns  barbipes  Staogcr 

18S&  Cblrnnoiuus  Sliie);rr.     Kriijer :  Niiturh.  Tldsskr.    2:.'Hn.  5 
1860  01ilroiloiiiu§  Zetl.    Dipt.  ScaDd.  0:3480,  0 
18M  ChlroDOmua  Sctilner.    Fauna  Auslr.    2:001 
1877   OhlronomUH  V.  d.  Wulp.    I>li>L  Ne«L    p.ZO,  6 
(Pl,28.  flg.lO) 

Xalc.  Uiiirj,  bliU'kiHh  Kpwip))  witli  hj-uline  wings  having  the 
anterior  \f'\n»  hoi)iii>uIiii|  ro<l()iiili;  bnltcre*  sonJidly  jellow,  the 
extreuif  tiiw  ii  littlu  diirker;  the  stM^ond  joint  of  the  fore  tarsua 
eborler  than  (he  lliini.    Lc-iigtb  i  nun. 

Ucad  and  IkibhI  joint  of  nnl^nna  dull  black,  the  flagellum  of  the 
latter  and  Uiu  piiliu  fuM'uus.  Antt^umil  hairs  diirlt  nHldi»U  l>i'own. 
Thorax  cineriKXiH,  with  throi'  faintly  iiinrked  wide  i-iiicrf^tiii^  blurk 
Htrip(!S;  ecutdtlttiu.  [iwIuh,  pleura  and  metanotuiu  cinereous. 
Abdomen  black,  Ihe  pusti-riur  inai-ginx  of  t)ie  8t>^mcnt«  ctnorMme, 
envorfd  ivilli  limff  brown  ci-prl  Iinii-B.  IliMtitiilia  lirowfl,  the 
rl:is]>i>i'N  rtlliiT  isliorl  ;iml  stout,  tlic  dorsjil  keel  of  moderate  size. 
The  coxm-  ciiii-n'oiLN;  ilii-  li';;s  ii'stait'<iiis,  ilie  Imses  of  the  femora, 
till?  knees,  tlie  lijis  of  (lir  tiliiac.  :nii1  tlii'  uiiddii-  and  bind  tarsi 
a  little  daiki']',  llie  Utw.  larsi  ('M-i'[>t  basal  half  of  mctatarsns 
brown  and  dciisi'lv  boaidcil  willi  Iuti;;  brown  iiaii-s.  Tlie  fore 
femora  and  libiac  and  liasal  half  of  metatarsi  nearly  bare;  the 
wlioJi'  of  tJK'  iiiiddli'  and  liiiid  ]o<;s  i|iiLte  hairy.  Pore  metatarBUS 
altoiit  one  sixtli  lonper  than  its  tibia;  the  second  tarsal  joint 
shorter  than  the  third.  Tlie  wings  narrow  and  long,  hyaline  with 
viTv  slifrlit  yelliiw  tinfje;  tlu'  i-osla.  radius.  U  -M  ci-ossvein  and  the 
liasal  half  of  the  media  Icstai^eous,  the  other  veins  hyaline;  vcna- 
liiia  as  1ii;nrcd.     Ilaltrrcs  yi-llowisb. 

Female,  I'.asal  half  of  anti'nnae  yellowish,  fore  tarsi  bare, 
Uiadily  dislinj^iiished  from  related  aiH'iies  by  its  short  second 
tarsiil  jtjint. 

Van  ilt'v  Wnlji  (1ST7,  p.2."ii!i.  -wnjjs^'sls  that  this  niav  possibly  be 
a  syrHHiMii  i>r  ('.   |.al  leas    Meifjen. 

Two  rii;ilc  spcriiaciis,  riiii>a-.),  II!..  M;\\.  1S!)!>. 

22.  Chironomus  annularis  l>i';:i'i'r 

177r.   Ti].iil:L    IVfiwr.     Mrni.  iMinr  i^erv.  n  I'liist.  (1.  Ins.     0;  379.  IS 
1.S0!)  Cliiriinoinus   t-nlr.    f:«i.  Crust,  ot  Ins,    -l:r^i 
1818   Chironomus    Heigen.    Syst  Bcs.ln-.     1:'J1.  3 
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1850  Chironomus  Zett    Dipt  Scand.    9:3486,4 

1864  Chironomus   Schlner.    Fauna  Austr.    2:602 

1877   Chironomus  y.  d.  Wulp.    Dipt  Neerl.    p.25a,  7 

1804  Chironomus  annulatus  Meigen.    Elasa    1:12,  2 

1818  Chironomus  pallens  Meigen.    Syst  Beschr.    1:22,5 

1818  Chironomus  tristis    Meigen.    Syst  Beschr.    1 : 48,  62 

This  species  resembles  r  i  p  a  r  i  u  s  but  differs  in  having  the 
posterior  margins  of  the  abdominal  segments  grayish^  not  sharply 
separated  from,  but  blended  into,  the  black;  and  in  having  the 
third  and  fourth  tarsal  joints  of  the  fore  legs  subequal  in  length. 

Male.  Head  and  antennae  blackish,  palpi  and  proboscis  fuscous. 
Dorsum  of  the  thorax  cinereous  with  three  dull,  black  stripes; 
metanotum,  pleura,  and  sternum  dull  black,  slightly  pruinose; 
scutellum  fuscous.  Abdomen  fuscous  or  black,  the  posterior 
margins  of  the  segments  grayish,  the  hairs  yellowish,  genitalia 
small,  black.  Coxae  blackish;  legs  subfuscous,  tarsi  slightly 
darker.  Fore  metatarsus  about  one  fifth  longer  than  the  tibia, 
the  third  and  fourth  tarsal  joints  about  equal  in  length,  the  foi-e 
tarsi  and  the  middle  and  hind  logs  long-haired.  The  wings 
hyaline,  the  anterior  veins  dark,  particularly  the  erossvein.  The 
venation  as  figured  (pl.28,  fig.ll).  Halteres  whitish.  Length 
7  to  8  mm. 

Female.  Like  the  male  but  the  anterior  tarsi  are  bai*e,  and  in 
the  single  specimen  the  tips  of  the  femora  are  darkened.  Ithaca, 
N.  Y.  A  darker  variety  (var.  tristis  Meig.)  with  slightly  infus- 
cated  halteres  from  Washington  State. 

I  have  compared  my  8i)ecimeiis  with  sjx^cimens  from  Kuro|M» 
and  can  detect  no  dirt'orences. 

23.    Chironomus  dispar  Meigen 

1830  Chironomus  Molgcn.    Syst.  Beschr.    C : 247,  85 

1850  Chironomus   Zett.    Dipt  Scand.    9:3500,22 

1864  Chironomus    Sehhier.    Fauna  Austr.    2 : G04 

1877  Chironomus    Y.  il.  Wulp.     Dipt.  Neorl.     p.257,  13 

1838  Chironomus    1  u  c  i  d  u  s  Zett.     Iiu*?.  Lai)pon.     p.810,  5 

1850  Chironomus    Zett    Dipt  Scand.    0:3509,25 

tShining  black;  the  alMJoinen  somewhat  hrownisli.  with  paler 
hairs  and  occa.^ionally  reddish  yellow  lateral  s[M)ts;  the  anal 
segment  narrower  and  sliorlcT  than  tlio  i»rec(*diii^  segment;  the 
forceps  strong,  its  arms  nearly  as  long  as  the  last  abdoininal  secj- 
ment.  Head  ])Iark,  the  i>a]i)i  brown,  the  antenna  togetlier  with 
its  hairs  blackish.  The  Ic^gs  yelK)w.  th<»  coxae  brown:  the  tibiae 
brown  at  the  tip,  fore  tai*si  delicately  ciliate,  the  metatarsus  one 
half  longer  than  its  tibia.     Wings  whitish.     The  erossvein  not 
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darkened.  The  female  Las  yellow  anteniiae.  the  abdomen  is  with- 1 
out  apota,  and  tlie  legs  are  of  a  more  pronounced  whitUli  yellow,  j 
length,  7  mm.  Translation  in  [mrt  from  Sthiner.  New  Jeraef.J 
(Jobnaon.) 

84.    Chiroaomiu  albimaniiB  Meigeo 
1818   OhlrouomuB   Meigea.     S;bL  Besdir.     1:40,45 
1850   GblronomuB   Zett     Dipt.  Scaad.     9:3551,77 
1664  OblrODomuB  Scbluer.    Fauna  Anstr.    2:G04 
1877  Gblronomua   V.  d.  Wuip.    Dipt  Neerl.    p.2«8.  38 
1804  OblronomuB   aonularlB   MelgeiL     Klass.    1:17,  IS 

Male.  Head  blark,  proboscis,  palpi  and  antennae  sordidly 
j-ellow,  busal  joint  of  the  last  black;  anteuual  hairs  bi-ownisb. 
Dorsum  of  ibe  thorax  shining  hlaok,  sometimes  with  faint  indi- 
cations of  three  fine  cinereous  lines;  scuteltum,  metanotuni. 
pleura  and  pectus  shining  black.  In  immature  specimena  the 
thorax  is  more  brownish  and  the  stripes  are  wider.  Abdomen 
shining  black;  thu  iiuleiior  segments  fuseous;  the  hairs  and  the 
genitalia  yellowish,  the  claspcrs  of  the  latter  slender  nud  short; 
coxae  shining  brown  or  blnirk;  legs  pale  .vellowiKh.  apieal  one 
half  or  two  thirds  of  all  the  femora,  the  whole  of  the  fore  tibiae 
and  the  extreme  tips  of  the  middle  and  hind  ones  black  or  deep 
brown;  each  fore  tarsus  with  its  first  joint  whitish,  the  others 
slightly  infuscated;  anterior  legs  bare;  fore  uietatarsus  Ijl  times 
as  long  J18  its  tibia.  \Ving*(  hyaline  with  a  slightly  smoky  tinge; 
veins  including  crossvcin  yellowish  and  distinct;  venation  as  fig- 
ured (pl.28,  figs.  12,  13).     Halteres  whitish.     Length  4  mm. 

Female.  I.iko  the  male,  hut  the  abdomen  is  nearly  wholly  shin- 
ing black  in  matured  specimens  and  the  veins  of  the  wings  seem 
a  little  darker.  I^ength  3  mm.  Ithaca,  N,  Y.  The  American 
agree  perfectly  with  my  European  specimens. 

26.    CMronomos  teaellns  Zetterstedt 

1838   C  li  i  r  o  n  o  ui  it  s   Zett     Ins.  Liippon.     p.812,  15 
1850   ChlronoDius   Zett    Dipt  Sea nd.    9:3517,34 
(P1.21,  flgs.  1  to  4) 
Larva.    The  iai'va  in  pale  red.  4  to  ij  mm.  in  length.    ITead  brown. 
about  l.n  times  as  lonf;  as  wiilc.  with  a  few  small  dorsal  setae. 
Antenna   (fi^.4)   short,  alumt  three  foiicths  as  long  as  the  man- 
dibles. Ihe  basal  s<-Kment  being  IliriH"  fifths  of  the  total  length. 
The  labrnni    (flg.l  nir.)   has  upon  ils  lower  surface  the  normal 
tiiree  pairs  of  lar^e  selac  and  three  pairs  of  smaller  ones.     The 
epipliarynx  (Hr-I)  has  the  usual  lateral  ai'iiis  (hi)  with  the  dark 
lolorod  extremities,  the  transverse  comb  with  5  or  6  blunt,  rather 
indifitinct  teeth,  and  the  stout  curved  pectinate  hairs.    The  man- 
dible  (fig.lmd)    is  stout,  with   blackened   teeth.  s\   longitudinal 
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row  of  hairs  on  the  dorsal  side  (Dot  shown  in  the  fij^re)  over- 
hanging the  teeth,  a  long  prominent  seta  on  its  lateral  surface, 
and  a  few  long  much  branched  setae  on  the  dorsal  surface  of  the 
mesal  margin.  The  maxilla  (fig.lmx)  has  a  short  stout  palpus, 
a  few  short  setae  and  papillae  and  a  group  of  delicate  mesad  pro- 
jecting filaments.  The  labium  (fig.l  1)  has  a  black  margin,  the 
middle  tooth  is  rounded,  the  second  latenils  are  small  and  closely 
united  to  the  first  laterals.  The  anterior  and  i>osterior  prolegs 
are  as  usual  with  the  si)ecies  of  C  h  i  r  o  n  o  m  u  s  ,  the  claws  of 
the  posterior  pair  are  bilobed;  caudad  of  the  anal  papillae  with 
their  tufts  of  setae,  is  a  conspicuous  pair  of  sf)ines  or  bristles. 
The  papillae  mentioned  above  are  somewhat  infuscated  at  the 
tip.  The  anal  blood  gills  are  present,  though  none  were  discov- 
ered on  the  ventral  surface  of  the  eleventh  sogmenr. 

Fnpa.  The  pupa  is  brownish,  about  4  mm.  in  length.  The  two 
respiratory  organs,  each  composed  of  numerous  white  filaments, 
are  conspicuous.  The  abdominal  segments  have  the  microscopic 
spines  c*overing  nearly  the  whole  dorsal  surface  (fig.3).  There 
are  two  jwitches  near  the  anterior  margin  of  each  segment,  a 
large  discal  patch  of  slightly  larger  spines,  and  i)osterior  trans- 
verse rows  of  still  larger  blunt  ones.  Hetwet^n  these  patches  and 
gradually  merging  into  them  are  numerous  smaller  spines.  Thus 
the  entire  surface  is  practically  covered  with  microscopic  spines 
of  varying  sizes,  the  anterior  patches  more  distinctly  separated 
from  the  remainder.  The  lateral  fins  of  the  eighth  abdominal  seg- 
ment each  has  the  usual  four  lateral  filaments,  and  terminates 
in  a  slightly  sinuous  spur  (fig.3).  The  caudal  fin  has  the  usual 
fringe  of  pale  matted  filaments. 

Imago,  male  and  female.  Shining  black;  thorax  of  the  male  the 
same  color,  that  of  the  female  paler  with  three  brown  stri|)es. 
Antennae  yellow,  the  antennal  hairs  of  the  male  the  same  color; 
palpi  yellowish;  sternum  schistaceous.  Abdomen  of  the  male 
slender,  pilose,  black,  the  first  and  second  segments  wholly,  and 
the  posterior  margins  of  the  third,  fourth  and  fifth  fuscous,  the 
last  three  segments,  widened  and  somewhat  dilated;  genitalia 
small,  resembling  those  shown  on  [)1.32,  fig.8;  the  inferior  lobes 
with  curved  setae;  the  superior  lobes  in  this  species  are  much 
shorter  and  without  peduncle,  pale  in  color;  abdomen  of  the  fe- 
male stouter,  black,  paler  at  the  base,  pubesc(*nt.  Wings  white, 
with  pale  veins,  spotless.  Halteres  white.  Legs  with  the  coxae 
pale  yellow,  or  white,  spotless,  the  middle  and  hind  legs  pale 
haired;  the  fore  legs  bare;  the  fore  metatarsus  over  lVi>  times  as 
long  as  the  tibia,  and  twice  as  long  as  the  second  tai-sal  joint. 
The  thorax  of  the  female  is  sometimes  wholly  brown.  Length  3.5 
mm.    Translation  in  part  from  Zetterstedt,  loc.  cit. 


A  sfjeciuien  froui  "Seiw  Jersey  is  doubtfully  rcferwd  to  ax  tliis 
^wcies  by  .lohnwin  in  Smilh'B  cafalogiJe  of  the'  iusw-ls  of  New 
Jereey.    Scvepul  bnn]  afxa-Inionii  froin  Ithnm,  N.  Y. 

28.    Cbironomns  chloris  Meigt-it 
IBIS  CblroDomuB.     S>-bL  Keitchr.    1:28,  17 
1860  OIitronamuB  Zett     Dipt  »cudi1.    9;3I>1I.  27 
1804   Oblronomns   Schiner.    Fauua  Au9tr.    2;0M 
1877   Ohlronomoa    V,  d.  Wulp.     Dipt  Net-rL     p.266.  12 

LfiJ^th  5.5  to  7.5  nvni.  Uead  bliickisli,  iiiitennnc  iiiul  pali>i  dark 
brown;  iiiilcuiiiil  liaira  iu  tlio  male  bruwii;  ^talcr  tuwiird  the  tip. 
Tlioriix  Bliiniii};.  bla<'ki»h  grf^Mi,  with  Mark  toi]};ilu<Iiual  stripes, 
tlif  ^-oiiiid  color  usually  »a  (lark  thai  the  tliorax  a]i|icai'8  wholly 
shilling  black,  as  do  alBo  the  Bculelliim,  iiietanofum,  j)ectas  and 
l>k-ura;  liio  (Wflns-witli  ifglil  j^my  priiiuo«^'a|ii|>Pnram'e.  Abdouieii 
olive  gi-een.  blavk  tmvaril  flip  niudnl  end :  tlio  anal  eegment  of  the 
malt-'  half  as  long  .is  (he  pri't'cdiof;  tH^nent;  thu  claspera  small, 
illghrly  brondi^nod  at  thi-  iiiiddlo;  the  hair  of  ihf  abdomeu  gray- 
iBh;  after  death  the  abdomen  usually  becomes  wholly  black.  IjegB 
bruwuijjh  yellow;  the  femoru,  at  least  the  knees,  the  tips  of 
tiie  tibiae  and  tarsal  joints  dark  bi-owu.  the  last  tarsal  joint 
wholly  durkt-'ued ;  fore  melataniiis  1.5  times  as  long  as  its  tibia; 
fope  tarsi  of  the  malr*  somewhat  hairy  hut  not  tiearded,  the 
posterior  legs  of  Iwth  sexes  delicately  riliate.  Halteres  pale 
yellow,  the  knobs  slightly  darkened.  The  wiiif;s  when  held  against 
the  light  apjiear  brmvnisli  yellow,  when  held  over  a  dark  surface 
they  apjiear  whitish;  the  veiuH  very  pale  brown;  erossvein  not 
darkened.    Translation  from  V.  d.  Wnlp.    lor.  cit. 

The  female  has  a  yellow  dorsum  of  thorax  with  three  black 
stripes,  the  scutelhnn  is  rellow,  and  the  abdomen  sometimes  has 
narrmv  wliilish  incisures. 

According  to  V.  d.  Wnlp   (ISfiS)    this  Kuro[fean  8i>ecies  also 
occurs  in  the  United  States.    W'eyeubergh  ilS74,  p,]51)  says  that 
<iii  weeds  hanging 


the  larva  is  aln 

ost  colorless,  and  i.«  found  n 

into  the  water. 

27.    Chironomus  devinctua  S;i 

1820   Chironoi 

11  s    Sny.    .Totini.  Atiid.  Niit.  Sc. 

1850   n  h  1  r  o  11  o  1 

UB   Sny.     rmiipl.  Wr.     2:340 

1S7S    Oil  iron  on 

11  s    Oct.  Sack.     (.'at'l.  IMiit.  N.  .\. 

(ri,28.  fii:.14) 

Tergnni  black 

incisures  while;  M't  with  M. 

dusky;  slelhidiiim   dii.«ky   livid;   thorax   tnliiicale  riii.l  bhukish; 
scutel  dull  honey  yellow,  halteres  and  wings  while;  tergum  brown- 
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ish  black,  incisures,  particularly  those  near  the  base,  Avhite;  thighs 
black,  anterior  (fore  pair)  pale  at  base;  the  others  with  a  white 
annulus  near  the  tip;  tibiae  and  tarsi  white,  w4th  black  incisui'es. 
Length  nearly  5  mm.    Inhabits  Indiana. 

Some  Ithaca  specimens,  both  male  and  female,  agreeing  with 
above  description  may  be  more  fully  characterized  as  folloA\'s:  The 
entire  insect  has  the  appearance  of  being  black,  and  greatly  resem- 
bles C.  flavicingula  Walker,  differing  in  having  white 
halteres  and  an  unclouded  crossvein.  The  thorax  may  be  described 
as  being  wholly  blackish  with  cinereous  lines  between  the  usual 
three  black  dorsal  stripes ;  scutellum  pale  brownish.  The  narrow 
white  posterior  margins  of  the  abdominal  segments  are  very  dis- 
tinct and  sharply  defined.    The  fore  metatarsus  is  more  than  1 J 

times  as  long  as  its  tibia.  My  single  male  specimen  has  lost  its 
fore  tarsi.  The  wings  are  hyaline,  all  the  veins,  including  the 
crossvein,  pale.    Ithaca,  N.  Y. 

28.  Chironomns  calif omions  n.  sp. . 

Kale.  Head  yellowish  brown,  antennae  with  the  hairs  dull 
yellowish  brown,  large  basal  joint  blackish ;  palpi  dusky.  Thorax 
opaque,  bare,  cinereous  with  three  dull  grayish  or  blackish  dorsal 
vittae;  humeri  more  or  less  yellowish;  pleura  and  i)ectus  gray 
or  blackish;  scutellum  yellowish  or  pale  brown;  metanotum  dull 
black.  Abdomen  linear,  slender,  gray  haired,  lusterless  black, 
apical  margin  of  each  segment  i)ale  green  or  yellowish ;  the  last 
three  segments  slightly  wider,  dej)ressed.  The  genitalia  fuscous, 
short  and  filiform.  Wings  white,  the  crossvein  not  darkened. 
The  wing  surface  does  not  a[)[iear  uniformly  white,  but  the  narrow 
space  on  each  side  of  tlie  veins  is  less  purely  white  by  reflected 
light.  Halteres  white.  I^egs  white;  the  coxae  grayish;  the  base 
and  tip  of  each  femur  and  of  (*ach  tibia  brownish  or  blackish ;  the 
tarsal  joints  somewhat  infuscated.  The  middle  and  hind  legs 
pale  haired,  the  fore  pair  only  pubescent;  the  fore  metatarsus 
about  two  thirds  longer  than  its  tibia;  the  second  tai*sal  joint 
about  half  as  long  as  tlie  metatarsus,  the  third  and  fourth  hut 
slightly  shorter  than  the  second.  This  species  resembles  C. 
n  i  v  e  i  p  e  s  Zett.  but  difl'ers  in  the  coloring  of  the  legs.  length 
5  to  6  mm.    PasadenJi,  California. 

29.  Chironomns  palliatus  Coquillett 

1902    Ohlronomus  Coq.  Proc.  U.  S.  Nat.  Mus.    25:95 

Male  and  female.  Head,  mouth  parts,  and  first  joint  of  antennae 
dark  brown,  remainder  of  antennae  livid,  the  hairs  gray;  thorax 


dark  brown.  iiieBonotum  opnriiie.  a  broad,  yellowisli  median  Tftta 
on  the  anterior  Imlf,  iind  a  widely  nepnrated  jwiir  of  gray  prainose 
vittae  on  (fie  posterior  half;  abdomen  ojuique,  velvet -black,  its 
hairs  yellow;  legs  yelJowifih  white.  Tront  and  middle  femora, 
except  their  apices,  also  baaea  of  hind  femora  brownish,  middle 
tibiae  tinged  with  brown,  front  tarsi  only  pubeseent,  front  tibiae 
three  fourths  as  long  as  their  first  tarsal  joint,  hind  tibiae  and 
their  tarsi  in  the  male  densely  clothed  with  rather  long  hairs; 
wings  hyaline,  slifthtly  lin|>ed  with  yellow,  small  crossvenn  not 
darker  than  the  adjacent  veins,  third  vein  (R,-te)  almost  fitraight ; 
haltercs  whitish;  length  2.5  to  4  mm.  Washington,  1>.  C.  Coqnil- 
lett,  loc.  cit. 

30.    Chironomos  pedelliu  Degeer 
1776  T  !  p  «  I II    Deg.    Mwn.  pour  sorv,  n  I'hlst  d.  Ins.    6 :878)  JT 
1818  ClilronoiniiB   Metgen.     Bret.  Beschr.     1:28.  16 
1850   ChlroiiomiiB  Zott    Dliit.  Scantl.    9:3535,67 
1864   Clilroiionms    Sfhiner.    Fnuna  Anstr.    2:606 
1877   C  h  t  r  o  n  o  m  u  fi    V.  d.  Wntp.    Dipt.  Neerl.    p.259.  19 
1794  Tlpuln    cantana    Fabr.     Ent.  Syst    4:247.  B7 
IflM  ChlronomuH    Mi'Igeii.     Klnca.     1:13,7 
1805    OhlronomuB    Fnhr.     Syst  Anil.     p.4e.  34 
1803   Tip  11  la    llttornlla    Scbrnh.     Fauna  Bolca.     S. 74.  2326 
1880  CbirononitiB  var.    BtricornlB   Strobl.    Progr,  Oymn.  Selten- 
srtetteu.     p.53 

Hale.  Dorsiiiii  of  the  thorax  RJiining  black;  the  humeri  with 
ferruginous  or  yellowish-green  sjiots.  which  seem  to  be  the  remains 
of  the  original  ground  color;  the  Bcutellnm  and  the  metanotum 
also  black.  The  abdomen  a  beautiful,  bright  green  which  becomes 
paler  or  more  ycllowisli  in  dried  specimens.  The  posterior  seg- 
ments flattened,  black,  or  blaikish-brown  ;  the  forceps  quite  sniall 
and  slender.  Head  and  palpi  brownish;  the  antennae  brown,  its 
hairs  lighter,  the  l»aaal  joint  yellow.  Legs  pale  yellowish,  in  life 
somewhat  greenish ;  the  coxae,  the  fore  knees  broadl.v,  the  middle 
and  hind  knees  narrowly  brown  banded,  the  tips  of  the  tibiae  and 
the  tips  of  the  tarsal  joints  brownish;  the  femora  and  the  tibiae 
of  the  fore  b'gs  of  equal  length;  the  fore  metatarsus  about  one 
fourth  longer  than  its  tibiae,  and  not  bearded.  \Vings  whitish, 
with  pale  veins;  venatitm  as  shown  on  pl.2S,  fig.Ki;  the  halteres 
pale. 

Female.  The  female  has  yellow  antennae  with  only  black  tips; 
and  the  humeral  spots  are  more  sjiread  out,  appearing  to  crowd 
the  black  dorsal  jmtch  into  longitudinal  Btrii)es.  Trfingdi  ^.5  to 
6  mm.  Wisconsin  fV.  d.  WuljO  :  New  Jersey  (Johnsonl.  Several 
male  gpeciTiiens  from  Ithaca.  X.  Y. 
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31.     Chironomus  pedestris  Meigen 

1830   Chironomus   Meigen.     Syst.  Besclir.    G : 246,  81 
1850  Chironomus  Zett    Dipt.  ScancL    9:3587,58 
1804  Chironomus   Schiner.    Fauna  Austr.    2:006 

Resembles  C.  p  e  d  e  1 1  u  s ,  but  the  extreme  tips  of  the  tibiae 
are  black,  the  fore  femora  are  entirely  bhuk  witli  the  exception  of 
the  base;  and  the  tips  of  the  knobs  of  the  ha1tei*es  are  black. 
Length  5.5  to  6  mm.     Schiner  loc.  cit. 

Green,  shining,  thorax  and  tip  of  abdomen,  black;  doi*sum  of 
thorax  of  the  male  with  three  wide  continent  black  stripes;  an- 
tennae of  the  male  pale  brown;  wings  white;  tip  of  the  knob  of 
the  halteres  blackish;  legs  pale,  the  extreme  tips  of  the  tibiae, 
the  whole  of  the  fore  femora  except  the  yellowish  bases  are  black ; 
the  anterior  tai*si  of  the  male  nearly  bare,  fore  metatarsus  about 
one  fourth  longer  than  its  tibiae;  the  male  claspers  short  and 
slender.  The  first  five  abdominal  segments  in  the  dried  specimens 
are  pale  yellow.  Everything  else  as  with  C.  pe  dell  us  Zetter- 
stedt.    New  Jersey  (Johnson). 

32.    Chironomiu  nigrioans  n.  sp. 

(P1.21,  figs.  5  to  12,  and  pl.28,  flg.l5) 

Larva.  The  larvae  were  collected  from  the  ponds  in  the  vicinity 
of  Cayuga  lake,  Ithaca,  N.  Y.  They  are  blood-red,  slender,  about 
12  mm.  long,  liead  short,  pale  brown,  edge  of  the  labium  and 
tip  of  the  mandibles  black,  each  eye  consisting  of  a  pair  of  dis- 
tinctly separated  spots,  one  of  these  spots  being  again  divided 
by  a  fine  line.  The  antennae  is  slender,  about  three  fourths 
as  long  as  the  mandible,  its  first  joint  five  sevenths  as  long  as 
the  others  taken  together  (fig.5).  The  labrum  is  of  the  usual 
form,  with  about  five  pairs  of  curved  subapical  setae,  and 
a  pair  of  flattened,  ventrad-pi'ojecting  fan-like  processes.  The 
epipharynx  (fig.lO)  has  a  pair  of  curved,  transverse,  toothed 
ridges,  a  transverse  comb  (c)  composed  of  five  leaf-like  parts, 
each  part  with  four  or  five  pointed  lobes.  The  lateral  anus,  not 
shown  in  the  figure,  aie  of  the  usual  form,  each  having  a  bilobed 
extremity,  the  outer  IoIm*  being  slender  and  |>ointed,  the  inner 
one  shorter  and  broader.  The  thrw*  i)airs  of  |)CNtinate  setae 
which  are  placed  Avithin  the  horseshoe-shaped  ridge  are  con- 
spicuous (fig.lO).  The  mandibles  are  stout,  with  black  apices, 
the  usual  subapical  hairs,  mesad  projecting  branched  setae,  and 
a  pair  of  slender  lateral  projecting  setae  (fig.7).  The  maxilla 
has  a  moderately  stout  pali»us  with  a  slender  apical  seta,  several 
stout  pale  sc^tae,  some  fine  hairs  near  its  base,  several  mesad 
projecting  pointed   lobes,  and  a   number  of  scattered   papillae 


(&g.6).  HiKiii  iho  li.v|X)ptmrjnx  lliv)  lua  |«iirof  siiemW  Itnini'lMid 
prot'eMttf*  lR>Mi()i?it  tlio  iifiiiil  liaiit*  ami  [ift;)ill)ie.  Ttu>  mi<I(lle  [>air 
of  the  teetli  in  lubiiim  (flg-filj  are  tlie  langiwt.  ami  tlit-  swond. 
third  aud  Ufth  lati-raln  iitv  tuufitn-  Uiim  the  flifl,  fuuvth  and 
nixlU.  The  »c'tac  of  rht-  niilt-rior  pitilegs  are  jwle  browu,  uiid 
rather  coarHor  and  inure  diittiact  than  thoBC  of  most  of  the 
Chirouumid  larvae  (fls^).  The  (nwlcrtor  iirrtlejp  have  thr' 
iiHunl  liilubtMl  t'lawm  uf  wliirJi  IIil-  two  lobct*  of  eaHi  nmrgiiml  <'liiw 
make  a  smaller  angle  with  each  other  than  do  the  wutnil  rlawa 
illg.yj.  InimiHliately  dorstid  i>t  the  four  shurl  and  ihii-k  anal 
blood  gills  m  a  jMiir  of  Kiiiall  sctap;  the  Iwaal  nodule  mion  which 
each  doifMt-anal  tuft  of  selae  in  [jhued  is  finite  saiull.  nlHiut  a»  wide 
an  it  i«  long.  Tin.'  veati-iil  blood  t^illii  of  the  eleventh  abdominal 
B^t^uicnt  were  not  swn  in  this  aiiecimen. 

Pupa.  (FiRS-  II  and  II*.)  The  piipa  is  greonish  brown,  about 
(1  mm.  in  k'U(;th,  with  Ihe  iimnal  jmir  of  whit<?  thtmicic  r«spiratory 
tnffH.  The  dtimnai  uf  tlit-  m-noni!  and  Ihird  abdominal  ftognivum 
ape  niarke<i  us  ohown  in  ttg.U.  Near  the  anterior  margin  of  etirh 
of  M-gnienl)!  four,  (Ive  and  six  ifi  a  tranHverse  row  of  short  but 
ronspioiiouR  dark  aiilnes.  The  epideiiuia  at  the  base  of  esu-h  spine 
is  brown;  the  entire  dorsal  snrfaee  of  Ihe  stgnieut  behind  this 
row  in  niioroBcopkally  punctate  with  extremely  short  spines. 
Xear  th«  posterior  margin  these  Bpines  liecome  somewhat  largt^r. 
forming  an  irn-gnlar  double  nr  tri|de  transverse  tow.  Second 
st'^nnenl  is  like  tlie  following  se<;mcuts,  but  has  in  addition  the 
usual  Iriiiisversi'  row  of  lont-itmliual  ridpes  on  its  posterior  mar- 
gin. All  tlicse  segiuents  hiive  a  few  pale  setae  an-auged  as  shown 
in  the  figure.  The  seveiUli  jinil  eighth  segments  are  nearly  devoid 
of  mai-kiugs,  tlioiigli  (hey  have  a  few  small  setae.  The  lateral  fins 
uf  the  eiglitli  !*ckiiicm(  each  lius  Iho  nsnal  lateral  filaments,  and 
each  ends  in  a  cliitinoiis  .  omli  of  five  twth  (fig.li;i.  The  eaudal 
fin  has  Ihe  usual  fringi'  of  uiatled  hairs. 

Imago,  (ri.l!,'^.  tig.15.)  Male  and  female,  blackish;  legs  white, 
male  willi  wliili.-ili  iibilomeu.     Length  4  to  5  mm. 

Male.  Meail.  jncluiliiig  pal]ji.  jn-oboscis,  antennae  and  its  hairs 
|iale  (usriMis.  Iinrsiiiii  of  tlic  lliorax  dark  In-own  wiili  three  sub- 
shining  l>roa<i  bhirkisli  slri|>i's.  iiiclaiinhim  arul  ik-cIus  Mackisli; 
pleura  ;uid  sruiclliim  a  lilllc  pnlcr.  Tlie  liairs  ..f  llic  iiiesothorax 
and  s,  ulclluiii  w'llow.  .MnloriTii  wliile  with  a  gn-cnish  tinge,  the 
ki.^1  llim-  j. Mills  imliKliiiu;  tlic  gciiilaHa  soiiu-liiiies  |>a!e  fus,.m». 
and  .H-rash.iiallv  lli.^  posterior  margins  of  segim-nls  very  narrowly 
darkeni-d.  The  clasiiers  elongate,  (he  inferior  IoIk's  slender  and 
slightlv  cluhhcd.  liairs  iiale.  Legs  while,  the  lips  of  Ihe  middle 
and  hind  tibiae  ea.h  with  a  miuiile  black  circular  •ouib  with  two 
of  ils  t<4'lli  slightlv  elongated   inio  sjoirs,     I'^oi-c  lar.-ii   of  male. 
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bare.  Wings  white  with  a  slight  milky  tinge;  veins  colorless,  in- 
cluding the  crossvein;  venation  as  figiu'ed.  Halteres  white,  some- 
times with  a  slight  gi*eenish  tinge.  In  an  occasional  specimen  the 
middle  section  of  each  fore  feuuir  is  brownish. 

Female.  Like  the  male,  excepting  that  the  abdomen  is  black  or 
deep  fuscous,  dull;  in  well-preserved  specimens  the  posterior  mar- 
gins slightly  cinereous;  hairs  pale.  The  flagella  of  the  antennae 
and  sometimes  the  jmlpi  also  yellowish.  In  both  sexes  the  foi*e 
metatarsus  is  alnnit  one  third  longer  than  its  tibia.  One  bird 
specimen  and  a  number  of  captuitnl  ones  from  Ithaca,  N.  Y.;  also 
some  from  New  Jersey. 

33.    Chironomns  aberranfl  n.  sp. 

Female.  Kesembk^  C.  fa  11a  x  n.sp.  but  is  paler.  Length 
3.5  mm.  Head,  including  antennae,  wholly  yellow,  palpi  pale  fus- 
cous. Dorsum  of  the  thorax  and  scutellum  yellowish,  the  thi-ee 
dorsal  stripes,  pectus  and  a  mark  on  the  pleura,  brownish;  meta- 
Dotum  dark  brown.  Abdcmieu  fuscous,  the  first  two  and  the 
basal  part  of  the  third  greenish  or  yellowish;  posterior  margins 
of  the  other  segments  indistinctly  paler  fuscous;  hairs  jiale. 
CJoxae,  the  knees,  the  tips  of  the  middle  and  hind  tibiae  and  of  the 
tarsal  joints  brown;  the  apicnl  half  of  front  femora,  biisal  half 
and  the  tips  of  the  front  tibiae,  and  the  tips  of  the  fom  tarsal 
joints  dark  brown.  A\'ings  hyaline,  with  a  milky  tinge;  the  veins, 
including  the  civssvein,  yellow ;  venation  as  shown  on  pl.28,  fig.17. 
Halteres  white.  The  fore  metatarsus  is  about  one  fifth  longer 
than  its  tibia. 

Male.  Like  the  female  but  differs  in  having  the  first  four  or  five 
abdominal  segments,  y(»llowish.  Ithaca,  N.  Y.,  I*ennsylvania, 
Washington  State,  New  Jersey. 

34.    Chironomus  lugubris  Williston 
1896   Chironomus    WiUistoii.    lYans.  Ent.  Soc.  liond.     p.274 

Male.  Similar  to  (.' .  longimanus  (No.  51),  but  differs 
in  lacking  the  brown  stri]M*s  of  the  mesonotum,  Avhich  is  uni- 
formly liglit  yellow,  in  the  abdomen  being  uniformly  bnnvn,  and 
in  the  femora  being  wholly  light  yellow.  Length  .1  4  mm.  Willis- 
ton,  loc.  cit.  Fore  metatarsus  about  V/^  times  as  long  as  its  tibia. 
St  Vincent  Island,  West  Indies. 

35.    Chironomus  fumidus  n.  sp. 

(ri.28.  fiK.18) 

Male.  Fuscous;  h^igth  2.5  to  o  mm.  Head  with  palpi,  ])ro- 
boscis,  and  antennae  [>ale  fiu?cous;  the  ba.sal  joint  of  the  last, 
brown,  the  second  joint  yellowish,  the  hairs  ])ale  fuscous.   Dorsum 


223  NVW   YORK   trPATK  MDRIUM 

of  thumx  |iale  yf^lUtuiBb,  pruinoeo,  or  with  a  grwni«h  tinge,  with 
three  hrowii  (tlripes;  ibo  Hcutellam  yellow;  the  iiietanotiim, 
MtL-rnum  (iiiid  Bometimwi  the  jilpiini  bIbo)  dark  bivwn.  .VbdomOT 
dark  brown  or  bhu-k.  Kiibsbiuin^.  soiiieti meg  rbe  8»'piii*ntK  with 
a  siiffgeiition  of  a  imiinose  miirgin ;  hairs  pale  bronn.  L<*gs  i^llow, 
(he  kni-ett  fiDd  lh(>  Umi  someiwbut  infiuicCLted;  tijw  of  fhf  tibiM  , 
blackinh.  Ix'jtn  h.iirv.  itirliuliii^  ibe  fore  tarni;  fore  iiictntarBOl 
nearly  twlt-e  hh  long  as  Ihe  tibia,  the  second  and  third  nearly 
Hiit>e4)tial  in  length,  the  fonrlh  but  little  nhorter,  Ilie  Uflh  shortert. 
WinifB  hyaline,  Honielinien  »lij:htl.v  Bnioky,  anterior  veins  yellow, 
the  croMSvein  b«t  little  if  any  darker.    Hnlteres  palo  yellow. 

Fenule.  The  head  with  mouth  |iartii  and  antennae  (exrept  the 
apical  joints)  more  yellowiab,  thoracic  xtriiies  sometimee  more 
reddinh,  and  Ihe  alKloiiien  a  blackixh  jirreea:  anterior  tarsi  bare; 
in  other  respec is  like  the  male. 

This  HiiecieH  ddlTers  from  ('.  halteralis  Coq.  in  baviiip;  pale 
haltcreM  am]  the  fciualc  havia);  u  blackittb  pvt^a  abdomen.  Froa 
C.  lon^ipeN  Htaeger,  nn  Knropean  9pecie8.  it  differs  in  haiHng 
Bhorter  hirwi,     Ilhnt'a.  N.  Y.,  Jwly  and  Av^st. 

36.  ChironomuB  tendeni  Fabriciua 
ITIM   TIpula    Fabr.     Eiil.  Syst,    4:248.47 
1805   C  L  I  r  o  11  o  ui  u  s   fnbr.     Syst  Antl.    p.89,  7 
1818   C  li  1  !■  u  11  o  m  u  B   Meigeu.     SjBt.  Beechr.    1  ;S4,  30 
1850   Chlrououius   Zett.     Dipt.  Scand,    9 :3626.  45 
18tH   0  li  I  r  o  11  o  111  11  s   Sflilner.    Fauna  Austr.    2 :60e 
187T   C  h  I  [■  o  n  o  lu  11  8    V.  d.  Wulp.     Dipt  Neerl.    p.2C7,  IB 
1S99   CblroDomus    Jolinson,  In  Smith's  Cat'l.  of  N.  J.  Ids.     p.627 

Dorsum  of  the  Ibonix  sbiniug  reddish  yellow,  with  three  wide 
ferruginous  longitudinal  stripes,  which  occupy  nearly  the  whole 
of  the  dorsum;  the  median  one  abbreviated  posteriorly,  and  only 
continued  in  an  eiiilMis.scd  yellow  line  to  the  scutelluira;  pectus, 
metauotum  and  scutt'lhiiin  fermgiuouB.  Abdomen  j^ellow  or  jiel- 
lowisli  gn-en;  whitcliaired;  the  anterior  ends  of  the  s^ments 
and  on  the  dorsunu  of  the  jiosterior  aeguients  somewhat  darker; 
(he  forcejis  sleuder  and  stningly  uptiirved.  Head  jiellow; 
antennae  wiUi  the  shaft  brown.  Ilie  basal  joint  and  the  hairs 
ferruginous;  jmlpi  brownish.  T-egs  jiale  *Tf;llow.  souietimes  the 
tip  of  the  tibiae  and  of  the  tarsal  joints  slightly  darkened;  fore 
tarsi  of  the  male  more  or  loss  thickly  haired ;  metatarsus  one 
fourth  longer  than  the  tibia.  Wings  whitish  yellow;  halteres  yel- 
low. The  female  is  wholly  shining  ferruginous,  with  rather 
deeply  yellow  tinged  wings.  Ijength  (i,5  to  7.5  mm.  Sebiner,  loe. 
cit.     New  Jorsev  (Johnson). 
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37.   Chironomns  lineatus  Say 

1823  Ohironomns  Say.    Joum.  AcacL  Nat  Sc.  Phil.    3:14,5 

1859   Chironomns  Say.    Gompl.  Wr.    2:42,  5 

1828   Ghironomus   lineola    Wiedemann.    Aussereurop.  zweifl.  Ins. 

1:17,  6 
1878  Ghironomus   Osten  Sacken.    Cat*  1.  Dipt  N.  A.    p.21 
1809  Ghironomus    lineola    Wied.    Johnson  in  SmitVs  Cat'l.  of 

Ins.  N.  J.    p.626 

Wings  white;  stethidium  yellowish  testaceous,  a  fuscous  longi- 
tudinal line  on  the  anterior  dilated  line. 

Thorax  pale  greenish,  the  dilated  lines  yellowish  testaceous,  a 
longitudinal  narrow  line  very  distinct  and  fuscous  on  the  anterior 
dilated  line,  and  green  rather  obsolete  behind;  scutel  pale;  wings 
inunaoulate;  feet  whitish,  incisures  of  the  knees  of  the  inter- 
mediate and  posterior  feet  brown;  tergum  greenish,  posterior 
nnargins  of  the  incisures  dusky.  Length  of  the  female  nearly 
three  tenths  of  an  inch  (7.5  uwu.).  Pennsylvania.  Say,  loc.  cit. 
New  Jersey  (Johnson). 

38.    Chironomns  albipennis  Meigen 

1880  Ghironomus  Meigen.    Syst  Beschr.    6:248,87 
1850  Ghironomus   Zett    Dipt  Scand.    9:3526,  46 
1864  Ghironomus  Schiner.    Fauna  Austr.    2:606 
1877  Ghironomus  V.  d.  Wulp.    Dipt  Neerl.    257,  14 
1899  Ghironomus    Johnson,  in  Smith's  Catalogue  of  lus.  of  N.  J. 
p.627 

■Shining  ferruginous;  thorax  with  thive  chestnut  longitudinal 
stripes;  a  spot  on  each  pleuron  and  the  nietanotum  more  or  less 
brown;  the  scutelluni  yellow.  The  abdomen  green,  in  dried  speci- 
mens brownish  above,  the  anal  segments  flattened,  the  forceps 
short  and  sublanceolate,  the  anus  incurved,  and  hairy.  Palpi  and 
antennae  brown,  the  hairs  of  the  latter  lighter  at  the  tip.  Legs 
pale  yellow,  the  tarsal  joints  usually  darkened;  sometimes  the  ex- 
treme tips  of  the  tibiae  are  also  darkened ;  fore  tarsus  of  the  male 
delicately  but  distinctly  haired,  its  metatarsus  an  eighth  longer  or 
at  least  as  long  as  its  tibia.  Wings  white,  the  costal  veins  of  the 
female  ferruginous,  the  crossvein  not  darkened.  Halteres  pale. 
Leogth  5  to  6  mm.  A  specimen  from  New  Jersey  is  doubtfully 
identified  as  this  speiies  by  Johnson  (1899). 

I  have  a  purchased  specimen,  collector  unknown,  bearing  the 

label  C.   albipennis,    Riverton,  N.  J.,  but  which  in  reality 
is  not  albipennis,  but  is  C   nigricans   n.  sp. 

39.    Chironomns  taenionotus  Say 

1829  Ghironomus  Say.    Jonm.  Acad.  Nat  Sc.  Pbil.    6 :  149 

18B9  Ghironomus  Say.    Gompl.  Wr.    2:349 

18T8  Ohironomns  Ost  Sack.    Gaf  1.  Dipt  N.  A.    p.21 
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Female.  StpthWiuni  green  trilineate;  a  black  line  on  the  middle 
iif  the  anterior  line.  Body  brij^t  peagreen;  head  yellowish,  ter- 
minal joint  of  the  antennae  blackish;  thorax  with  three  dilated. 
pale  honey  yellow  vittae;  a  black  line  along  tbe  middle  of  the 
anterior  one;  wings  white;  metathorax  pale  boney  yellow;  with  b 
blai'kifih  spot  in  tlie  middle,  divided  by  a  green  line;  tergum  im- 
niacnlate;  itectns  pale  honey  yellow;  feet  pale  greenish,  anterior 
tibiae  and  tarsal  incisui-ea  dusky.  Length  more  than  one  fifth 
inch  (=:Siun).).     Indiana,     t'ay,  loc.  cit. 

40.    Chirononms  fnlTni  o.  sp. 
Larvae  collected  in  Beebe  lake  near  the  shore  in  August;  reddish 
yellow  in  color.    Length  about  5  mm.    The  empty  larval  skin  was 
subsequently  lost,  bence  no  fnrtlier  description  win  be  given. 

Pupa.  A  single  iiujia  from  which  emerged  a  specimen  so  greatly 
I'et'embling  the  ajiecies  described  l>eIow  that  I. believe  them  to  l>e 
identical.  This  pupa  had  very  much  elongated  respiratory  or- 
l^ns ;  nearly  as  long  08  the  body,  the  main  trunk  flattened,  slender, 
dituinisbiug  in  diameter  toward  the  end,  the  apical  end  subdivid 
ing  into  threi"  or  four  brunches.  KacL  attdoininal  segment  with  a 
transverse  row  of  nither  conspicuous  spines  neap  the  poeterior 
niarfrfn,  and  a  niiiiitiiT  of  lutig  wtae,  three  or  four  pairs  of  which 
are  laterals,  one  or  two  pairs  discal,  and  a  marginal  pair,  all  as 
shown  on  pl.22,  flg.20.  The  later-.il  fin  of  the  eighth  segment  is 
provided  with  a  somewhat  sinuous  ,i-elIow  sjuir  a  little  caudad  of 
the  middle.  The  caudal  fin  is  fringed  with  the  usual  flattened 
matted  filaments,  those  more  caudad  being  longer  and  broader 
than  the  others  (pl,22,  fig.23). 

Imago.  (PI.28,  fig.l9).  Deep  yellow;  wings  hyaline,  yellow 
tinted.     F^eugth  3  to  4  nmi. 

Female.  Head  yellowish,  occiput  dusky,  palpi,  antennae  and 
proboscis  aubfuecous;  the  base  of  tJie  second  joint  and  sometimes 
the  basal  joint  and  some  of  the  intermediate  joints  of  the  antenna 
yellowisJi.  Dorsum  of  the  tliorax  pale  yellow,  with  a  whitish 
sheen,  with  three  testaceous  Htrijies.  the  middle  one  divided  by 
a  fine  line.  Hnuieri  wliilisli.  siuldluiu  and  pari  of  the  jdeura 
yellow,  the  n'liiiiininj;  pai'ls  of  tlie  lliorax  rfddisli  yellow.  Abdo- 
u>en  retidish  yellnw,  the  iiini-c  posterior  segiiicnln  brownish,  the 
posterior  niarfrins  of  tlic  scfnin-uls  a  very  liflJc.  if  any.  paler; 
hairs  yellow.  ri)\ae  and  li-;rs  yellow,  the  fore  Ic^  excepting  the 
middle  section  of  tlie  rcinora.  iind  the  whole  of  llic  iniddle  and 
hind  tarsi  except  iii;r  Hk.  i,;is;i|  Ijjilf  of  the  iiicfatiirsi,  fuscous.  Tips 
of  middle  and  Jiitid  liliiac  with  minute  liliick  comb.  Wings 
hyaline,  with  a  sligjit  yellow  or  dusky  tint;  anterior  veins  includ- 
ing  the  cros.svein  yellow;  venation  as  figured.    TIalteres  pale  yel- 
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lowish,  sometimes  with  a  slight  greeniah  tint.  In  immature  spe- 
cimens the  parts  doaiTibed  above  as  dusky  are  more  yellowish. 
The  fore  metatarsus  is  about  three  fourths  longer  than  the  tibia. 
Numerous  female  specimens.  One  bred  specimen  believed  to  be 
the  same,  the  pupa  of  which  is  described  above.    Ithaca,  N.  Y. 

41.    ChironomuB  flavus  n.  sp. 

(P1.22,  figs.  1  to  4;  pl.28,  fig.20;  pl.32,  flg.l2) 

Larva.  No  eggs  were  found.  The  larvae  were  taken  in  com* 
pany  with  Thalassomyia  fusca  from  the  surface  of  the 
rocks  washed  by  swift  flowing  water.  Some  specimens  of  the 
larvae  found  in  August  were  placed  in  still  water,  and  in  due  time 
transformed  and  emerged,  so  that  it  appears  that  this  species 
will  live  in  still  water  also.  The  full  grown  larva  is  pale  yel- 
lowish green,  with  pale  brown  head.  Length  6  to  7  mm.  and  quite 
slender.  The  head  is  rather  short,  pale  brown,  the  eye  spots  each 
consist  of  a  pair  of  contiguous  spots,  conspicuously  black,  and  the 
black  ends  of  the  mandibles  show  prominently.  There  are  several 
setae  upon  the  head,  one  in  front,  one  close  to  but  mesad  of  the 
eye  and  a  pair  on  top  of  the  liead  l)etween  the  eyes;  besides  these 
there  is  a  transverse  row  of  about  G  setae  a  little  distance  back  of 
the  eyes.  The  antennae  (pl.22,  flg.la)  are  slender,  about  the 
length  of  the  mandibles;  the  first  joint  is  about  three 
fifths  of  the  whole  length,  the  white  apical  process  of 
the  first  joint  is  nearly  as  long  as  the  four  apical  joints 
taJ^en  together.  The  two  apical  processes  of  tlie  second 
joint  are  about  as  long  as  the  third  joint.  The  labrum  has 
about  six  pairs  of  rather  prominent  pale  setae,  some  of  them 
|)ectinate,  and  a  {nxiv  of  short  j)ale  fan-like  processes  at  the  a\)ex. 
The  mandibles  ffig.l  ind)  are  stout  and  have  a  densely  black  tip; 
the  maxilla  (fig.l  nix)  has  a  prominent  ])alpus,  a  pair  of  exceed- 
ingly delicate  slender  niesad  projtH-tiug  processes  with  several 
setae.  The  epipharynx  lias  the  usual  pair  of  lateral  anns,  a  trans- 
verse comb  coniposiHl  of  Ihive  hand-like  pro<'<^ses.  and  the  curved 
pectinate  hairs.  The  hyj)opharynx  (fig.l  by)  has  the  usual 
papillae.  The  labium  has  a  conspicuous  bla<k  margin  with  the 
two  middle  t(»etli  lougest,  the  first  laterals  much  smaller,  the 
second  latenils  larger  than  the  first,  those  laterad  gradually  de- 
creasing in  siz(*  outwards.  The  anterior  prolegs  have  numerous 
curved  hairs,  the  posterior  pair  (fig.2)  with  numerous  prominent 
bilobed  hooks.  The  ninth  abdominal  segm<»nt  (fig.2)  has  the  nor- 
mal dorsal  tufts  of  setae,  four  pale  blood  gills,  of  which  the  aj)ical 
two  thirds  of  ea<  h  is  considerably  suialler  in  diaiueter  and  pointed 
at  the  a|>ex.  l)(U'sad  of  the  upj>er  pair  is  a  pair  of  rather  promi- 
nent setae.  . 
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Pupa.  Pule  ji'llow,  with  yellowish  brown  thorux;  length  3.5 
to  4  itiDi.  Tliuniric  resplrutory  triictmau  are  delicate,  rnaoh 
brani'hed,  aud  white  in  color.  The  second  and  third  abdominal 
segmentB  (fig^i!)  each  are  marked  with  an  anterior  transvei-se  row 
of  CHudad  projecting  ehort  setae,  the  disk  more  or  lesa  covered 
with  smaller  and  more  delicate  ones,  leaving  u  number  of  round 
clear  spaces.  The  fourth  .ind  fifth  arc  liki-  the  third,  the  followiag 
ones  with  fewer  setae.  The  lirst  is  bare,  the  second  has  besides 
tJiose  mentioned  the  usual  tr«n»ver»ie  ron-  of  black,  longitudiaal 
ridges.  The  anterior  lateral  margin  of  the  anterior  segments  is 
umrked  with  a  jmle  brown  cloud,  most  easily  seen  iu  the  empty 
papal  ekin.  The  lateral  fin  of  the  eighth  abdominal  s^ment  has 
the  usual  fliaiiieuls,  em-h  fia  Icrruinaliog  in  a  toothed  process,  deep 
brown  in  color  (ftg.4).  The  caudal  fin  hax  the  usual  fringe  of 
matted  hairs. 

Imago,  male.  Yellow;  length  2  to  2*4  mm.  Head  with  pro- 
boscis, palpi,  and  tKisal  Joint  of  antenna  yellow  ;  antennnl  flagella 
and  sometimes  tip  of  prut>0Hcis  ]mle  fuscous.  Thorax  with  nil 
i(8  parts  pale  yellow,  the  dorsum  with  three  deejwr  yellow  strijjes. 
In  some  specimens  the  metanotum,  parts  of  the  pleura  and  the 
pei^^tus  somewhat  deeper  yellow.  Aibdomen  wholly  pale  yellow, 
with  whitish  hairs;  in  living  Hitecimcns  the  abdomen  is  some- 
times pale  yellowish  itreen;  genitalia  (pl.32,  fig.12)  long  and 
slender  ami  yellow  in  inlov;  the  chiHiiors  lonp,  flip  superior  litbew 
blunt  with  curved  spines,  tlic  inferior  lobes  very  slender  and  with 
an  elongiite  a|iical  seta  eaih.  Legs  wholly  pale  yellow,  and 
excepting  the  first  [>air  rather  hairy.  Tips  of  the  tibiae  with  the 
usual  minute  black  comibs.  The  fore  femur  is  about  one  third 
longer  than  its  tibia,  and  the  fore  metatarsus  is  about  1%  as 
long.  Wings  hyaline,  with  a  slight  milky  tinge,  veins  colorless; 
venation  as  shown  on  pi. 28,  fig.20.     ITalteres  white. 

Female.  Like  the  male,  but  the  antennae  are  yellow,  apical 
joints  atv  fusions.  The  abdomen  has  a  faint  sviggestion  of  white 
margins  on  the  segnients.  Tn  some  specimens  the  dorsal  stripes 
are  ipiile  indistinct;  in  living  S]>ecimena  the  thorax  is  sometimes 
a  greenish  yelJiiw  and  the  abdomen  bright  green.  This  species 
must  not  be  ronfiiseil  with  T;inytarRns  esiguus  which 
it  cloMciv  n-si'iivliles,  lint  f]-<itii  which  it  mar  Ik-  distinguished  bT 
i(s  distin.'t  mdia!  veiii,^  aud  hairless  wings.'    Ithaca,  N.  Y. 

42.    Chironomus  brevitibialis  Zetterstedt 
18.W    Cliiro nonius    7.c-tt.     Dipt.   Srand.     9:5537,  59 
1864   Cliironomns    Scliiiipr.     Fnnnn  Ausfr.     2:006 
1,ST7    r  M  ironuiiMls    V.  il.  \Viil|i.     Dipf.  Neorl.     p. 26 1,  22 
ISnS    rli  [  roiiom  us    Liiiidb.     Vidfii.iknb.  Medilcl.     p. 273,  51 


MAY    PLIES  AND   MIDGES   OF   NEW    YORK  227 

This  pale  green  species  resembles  C.  v  i  r  i  d  i  s,  but  is  smaller; 
the  thoracic  stripes,  the  sternum  and  the  metanotum  pale  ferru- 
ginons,  sometimes  subobsolete;  the  claspers  of  the  male  quite 
long  and  slender;  the  legs  pale  yellow  or  white;  the  femora  some- 
times slightly  greenish ;  the  extreme  tip  of  the  tibiae  and  of  the 
metatarsi  and  the  whole  of  the  last  tarsal  joints  brownish.  Well- 
colored  specimens,  with  distinct  ferruginous  thoracic  stripes,  have 
the  legs  more  greenish,  and  the  fore  legs  brownish.  The  fore  tibia 
is  one  third  shorter  than  the  femur  and  the  fore  metatarsus  nearly 
twice  as  long  as  its  tibia;  the  remaining  tarsal  joints  are  much 
shorter;  fore  tarsi  are  bare;  the  hind  legs  are  hairy.  Halteres 
and  wings  white.  Length  3.5  to  4.5  mm.  Translation  from  V.  d. 
Wulp.  Greenland  (Lundbeck) ;  Washington  State;  Long  Island, 
N.  Y. 

43.  Chironomus  modestus  Say 

1823   Ohironomus  Say.    Journ.  Acad.  Nat.  So.  Phil.    3 :  13,  8 

1828   Ohironomus  Wied.     Aussereurop.  zweifl.     1:18,  8 

1859   Ohironomus  Say.    Oompl.  Wr.    2:41,3 

1878   Chironomus  Ost  Sack.     Cat*  1.  Dipt  N.  A.    p.21 

Larva.  (P1.22,  figs.8  to  12) .  The  larva  is  buff-colored  or  yellow, 
with  a  slight  reddish  tinge ;  length  6  to  7  mm.  The  head  is  brown 
with  a  few  dorsal  setae;  antennae  (fig.9)  slender,  as  long  as  tlie 
mandibles,  basal  joint  three  fifths  of  the  whole  length.  The 
labrum  (fig.lO  ulr)  Avith  n  few  prominent  pale  setae,  several  hairs 
of  which  are  pectinate.  The  epipharynx  with  the  usual  pectinate 
setae,  lateral  arms  and  transverse  coimb,  the  last  with  but  five 
blunt  rounded  twHli.  Mandibles  (fi^.ll)  with  blackened  teeth. 
Maxillae  (fig.ll  nix)  with  short  palpus,  several  setae  and  a  small 
group  of  inesad  projwting  slender  lobes.  I^iibium  (fig.ll  1)  with 
rounded  margin,  tlie  teeth  with  rounded  outline,  and  a  pair  of 
ventral  setae.  Posterior  prolegs  with  bilol>ed  claws,  anal  blood 
gills  distinct;  the  f)osterior  dorsal  tufts  of  setae  are  each  placed 
upon  a  papilla  which  is  al>out  as  broad  as  long,  and  which  has  a 
very  delicate  seta  on  its  side. 

Pupa.  Pale  green,  length  5  to  5.5  mm.  Respiratory  organs 
ccmsist  of  a  pair  of  tufts  of  white  filaments.  Dorsal  surface  of 
the  fourth  abdominal  segment  (fig.l2)  marked  with  two  trans- 
versely oval  patches  of  microscopic  setae  near  the  anterior  mar- 
gin and  a  large  patch  with  few  clear  spaces  covering  the  greater 
portion  of  the  dorsum;  this  yjatch  is  widest  at  the  |K)sterior  mar- 
gin. The  third,  fifth  and  sixth  segments  are  similarly  marked, 
but  the  patches  are  smaller  on  the  fifth  and  sixth,  and  larger  on 
the  third;  the  seventh  and  eighth  are  usually  bare;  the  second 
has  the  usual  transverse  row  of  longitudinal  ridges  on  its  poste 
rior  margin,  and  the  dorsal  surface  is  marked  like  that  of  the 
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third,  though  tlie  setae  iimif  tbe  p'Mterior  iiinrgin  nppenr  a  little 
more  prouiineut.  Near  the  poslwrior  ventral  niargiu  ot  tbe  lirai. 
the  aiitunor  and  iiosloriur  venlml  niai-{;iiis  of  llic  Mtttnd,  ainl 
ooinetimes  on  the  antwiop  uargiD  of  the  third  aiao  there  is  a  row 
uf  raihiT  long,  slender,  ronciiicuijiis,  jmle  wlae.  Hath  lattn-al  fin 
of  the  eighth  segment  ixaa  the  iwiuil  set  of  four  pale  Slaxnente  and 
a  (jrowiiish  vellow  KlighTly  miiuouh  lootb  iflg.>'i-  The  raiidul  tin 
has  the  usual  fringe  of  fiiaineuts.  The  dor»!Hl  nurfat-L-  of  the  flmt, 
sectiud  and  third  segnieiila  in  fi'equt-utl.v  sligiitly  gru.v  clouded. 

The  larva  aud  pujia  wf  thin  KpeciL-s  have  bIho  been  dew-ribed  bv 
Dr  D.var  (1902.  p.ST)  from  HellrKirt,  N.  Y. 

Imago,  male,  i^tethidium  jcllnwlHh,  alMlomen  jjca  gi-oeu.  E.vcji 
black;  antennae. shaft  brown,  vvliitlitli  at  the  Nise;  humerus,  scute! 
and  intervals  betn-wn  the  dilated  lines  of  the  thorax  pale;  niut^M 
Imniaeulnto,  cOHtal  edge  near  Ihu  tip  lK>mf^wilat  dusky;  feet  gi-oeii- 
ish  white,  anterior  tibia  and  the  farni  du>>k,v.  Li'ngth  one  fifth  of 
an  inoh  (=5  mm.).  PenuBylvjinia  (Hav) ;  New  .lerney  (Johnson) ; 
Ithflca,  N,  Y. 

To  Saj'B  description,  given  above,  may  be  added  the  following; 
The  female  is  like  tbe  male,  but  the  antennae  are  more  yellowish 
and  the  abdomen  more  deeply  green.  The  fore  tarsi  of  the 
male  are  nearly  bare;  tbe  fere  femur  is  about  one  third  longer 
than  the  tibia,  while  the  metatarsus  is  about  five  sixths  longer. 
The  male  genitaliii  are  figured  on  iil.32,  fig.S,  those  of  the  female 
in  flg.ll. 

There  appear  to  be  several  varieties  of  this  siwicies,  diflfering 
slightly  in  tbe  adult  state,  and  more  distinctly  in  larval  and 
pupal  stage.  It  is  possible  that  when  these  and  closely  allied 
species  are  better  known,  my  varieties  will  be  considered  dis- 
tinct species. 

Vor.  n.  L.ii'v;i  n-ddish.  The  fonrlli  ahdoniinaj  seKUieut  of  the 
pHlHi  as  shown  on  jd.lIS,  ti{;.15;  tlie  lalenil  fin  of  the  eighth  s^- 
ment  wi(h  cotmIi  of  several  leetli  f  pl.L'li.  fi^'.lfil.  Tlie  imago  differs 
principally  in  being  sniailer.  in  length  nol  exceeding  :!  mm.,  while 
llie  sniJiliest  siM'ciiiiens  of  tin-  i\pii;U  vat-ii'ly  are  over  ?,^^  mm.  in 
length.  In  color,  too.  they  are  nime  dt-eply  f;re(Hi,  including  the 
thorax  and  legs.  The  wing  venation  is  as  shown  on  pi. 29,  flgs.l 
and  2. 

Yoi:  h.  Till'  iin|in  .lillers  rnmi  tli.isi.  ..f  llic  |.n-.o,|in;;  varielies 
princiimlly  in  being  devniil  of  S|iU!s  at  1he  end  of  the  laternl  fin 
of  the  eighth  segment.  The  dorsal  surface  of  segments  5  to  9  is 
marked  as  shown  on  iil.22.  fig. 14.     The  imago  is  !il>out  3  mm.  in 
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length;  the  longitudinal  stripes  of  the  thorax  rather  faint;  the 
maJe  genitalia  as  shown  on  pl..32,  fig.9;  the  lateral  arms  pro- 
longed, curved  u])W{irds  and  enlarged  at  the  ends;  the  inferior 
lobes  slender,  about  one  half  as  long  as  the  outer  pair,- with  a 
slight  enlargement  at  the  end ;  the  superior  arms  are  still  shorter 
and  curved;  the  dorsal  keel  is  elongate,  cuned  downwards,  and 
with  a  slight  notch  near  the  tip.  Both  of  these  varieties  from 
Ithaca,  N.  Y. 

44.    ChironomuB  fulviventris  n.  sp. 

Larva.  Slender,  head  brown,  tip  of  the  mandible  and  edge  of 
the  labium  black;  each  eye  consists  of  two  distinct  spots.  An- 
tennae short,  stout,  basal  joint  four  sevenths  of  total  length;  the 
appendage  at  the  apex  of  the  first  joint  longer  than  the  four 
apical  joints.  Labnim  and  epipharynx  resembles  that  of 
d  e  c  o  r  u  s  n.  sp.,  the  transverse  comb  like  that  shown  on  pl.22^ 
fig.19;  the  lateral  arras  prominent  and  uniformly  brown.  Man- 
dibles and  maxillae  normal;  the  labium  has  the  middle  pair  of 
teeth  shorter  than  the  first  and  second  laterals  (pl.22,  fig.24). 
The  ventral  blood  gills  were  not  discovered;  the  four  anal  gills 
longer  than  the  anal  prolegs ;  the  other  appendages  normal. 

Pupa.  The  pupa  has  the  dorsal  surface  of  the  abdomen  marked 
like  that  shown  on  pl.21,  fig.ll ;  the  terminal  spines  of  the  lateral 
fins  of  the  eighth  segment  are  shown  on  pl.22,  fig.26.  The  caudal 
fin  has  the  usual  fringe  of  matted  hairs. 

Imago.  Male,  deep  yellow;  length,  3  to  4  mm.  Head  yellowish, 
palpi,  proboscis  and  antennae  pale  fuscous,  the  basal  joint  of 
the  last  yellow,  its  hairs  yellowish  brown.  Dorsum  of  thorax 
yellowish  with  3  wide  testaceous  stripes,  the  middle  one  divided 
by  a  fine  line;  mesonotum  and  pectus  reddish  brown;  scutellum 
and  pleura  yellowish,  the  latter  with  some  blotches,  reddish 
brown.  Abdomen  brownish,  the  anterior  and  posterior  margins 
of  each  segment  yellowish.  Last  3  segments  broadened,  all  hairs 
yellowish  brown.  The  genitalia  have  a  pair  of  elongate  lateral 
arms,  a  pair  of  blunt  clubbed  inferior  lobes  with  curved  setae,  a 
pair  of  hook-like  superior  lobes  and  a  downward  curved  keel  (one 
half  of  these  parts  are  as  shown  on  pl.32,  fig.lO).  The  coxae,  the 
femora,  particularly  the  apical  half,  the  basal  half  of  the  fore 
tibiae  and  the  immediate  bases  of  the  middle  and  hind  tibiae,  the 
tips  of  all  tibiae,  and  all  tarsal  joints  yellowish  brown;  the  re- 
maining parts  more  yellowish  or  whitish ;  all  hairs  pale,  fore  tarsi 
bare.    The  wings  hyaline,  all  the  veins  pale.    Halteres  white. 

Female.  Like  the  male,  but  the  abdomen  is  nearly  uniformly 
yellow.  In  both  sexes  the  fore  metatarsus  is  only  about  one 
eighth  longer  than  its  tibia.  Specimens  of  larva,  pupa  and  adult, 
from  Saranac  Inn,  N.  Y.;  several  adults  from  Ithaca,  N.  Y. 
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46.  CMroiiomas  pallidos  □.  ep. 

(P1.29.  flg.5) 

l&le.  The  thorax  vellow ;  abdomen  whitish ;  lengtii  i  to  4.5  mm. 
Head  yellow,  inolurliug  two  basal  joints  of  anteoDae;  proboscis 
and  palpi  fuscoua  or  subfiiacous;  the  fliigellum  of  the  antenna 
duskj  yellow.  Thorax  ferruginous,  the  scutellum,  the  humeri, 
space  in  ftont  of  the  sculellum  and  between  the  ferru^nons  dorsal 
stripes  is  yellowish  or  whitish;  metatborax  testaceouB,  brown  or 
Bometimes  blackish.  Abdomen  white;  yellowish  or  j>ale  greeiiisli 
toward  the  tip.  Genitalia  white.  Legs  white,  tip  of  fore  femur, 
base  and  tip  of  fore  tibia,  blackish;  extreme  lipe  uf  middle  and 
hind  tibiae  e<ich  with  a  minute  black  comb;  the  knees  of  middle 
and  hind  leKs  sometimes  slightly  infnscated.  Fore  metatarsu.*) 
about  one  (jimrter  longer  than  its  tibia;  fore  legs  nearly  bare, 
middle  and  hind  ones  rather  hairy.  Wings  hyaline,  veins  nearly 
colorless.     Haltei-es  white. 

Female.  Anlpnnne  yellow  with  apical  joint  fuscous,  .\bdomeo 
p;ile  greenish.     Ithaca,  N.  Y,     July  nnd  September. 

46.  ChironomoB  freqnens  n.  sp. 

(PLZa  flg.7) 

DifCerefrom  breyi  t  i  b  i  a  1  i  a  (No.  42)  in  that  the  foreme(a- 

tarsns  is  onlv  one  third  longer  flian  its  fibla,  the  tibia  more  than 
'  three  quarters  as  long  as  its  femora.  The  face  and  palpi  are 
yellowish  in  some  specimens.  The  apical  one  third  of  the  fore 
tibia  and  of  the  metatarsus,  the  third  fore  tarsal  joint,  the  whole 
of  the  fourth  and  fifth  joints  of  all  the  feet,  and  the  tips  of  all 
the  other  tarsal  joints,  blackish.  The  tips  of  the  second  and  third 
tibiae  each  with  a  minute  black  couib.  The  paler  portion  of  tibia 
ami  metatarsus  is  white.  In  other  respects  the  two  descriptions 
con-espond.  Ix-ngth  3,5  to  4  mm.  Manv  female  specimens.  Ithaca. 
N.  Y. 

47.  Chironomas  viridis  Macquart. 
II  B   Macq.     Suit  H  Button.     1 :52,  21 
MS    Meig.     Syst  Besohr.     7;C.  127 
us    Ki'If.     Dipt.  ScaiiJ.     ;i:;i.'^il,  .ns 
UB    Sc-hliier.     Fauna  Austr.     2;C0i> 
u  s    V.  d.  Wulp.     Dipt.  Nccrl.     |).2ja  17 
lis    .Tohiison.     I'lVN'.  -Viiiil.  Nat.   Sc.  Pliil.     p.330 
Irens    Linn,     SjsL  Nat    rnl.  Xll,     2:07o,  34 
»<>    V  \i  I  n  o  r  a  t  u  H  Zett     In*.  I.aitpcin,    p.8H,  28 
I  of  the  tlioi'jix  {•reeiiish  yellow,  with  three  fer- 
ruginous   longiiudinal     slri|ics    an    with    ('.    ten  d  en  s ,     The 
sternum,  a  ipot  on  the  i)lpura  and  the  tnetiinotum  ferruginous. 
Abdomen  a  beautiful  light  green;  on   the  dorsum,  particularly 
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toward  the  posterior  end,  somewhat  darker;  the  posterior  seg- 
ments somewhat  flattened;  the  forceps  moderately  long  and 
strong.  Head  yellowish,  palpi  brown,  antennae  brown,  with  its 
hairs  lighter,  the  basal  joint  yellow.  Legs  pale  yellow;  the  ex- 
treme tip  of  each  tibia  brown;  the  tarsi  toward  the  end  some- 
what darker;  the  foremost  pair  delicately  haired,  but  not  bearded; 
the  fore  metatarsus  one  third  longer  than  its  tibia;  occasionally 
the  fore  tibiae  and  tarsi  darkened;  the  femora,  however,  are 
usually  somewhat  greenish.  The  fore  femora  and  fore  tibiae  are 
of  about  equal  length.    Wings  whitish,  with  pale  veins. 

Female.  The  antennae  are  yellow  and  have  brown  tips.  Length, 
5.5  to  6.25  mm.  Translation  from  Schiner  loc.  cit.  Florida 
(Johnson). 

48.  ChironomuB  dux  n.  sp. 

(P1.29,  fig.8) 

Larva.  The  blood-red  larva  resembles  in  structural  detail  that 
of  C.  modestus  (pl.22,  figs.  9  to  11).  The  labium  differs  in 
having  the  second  lateral  tooth  smaller  than  the  third ;  somewhat 
resembling  fig.l  on  pl.21,  but  the  second  lateral  is  more  distinctly 
separated  from  the  first. 

Pupa.  The  pupa  has  the  dorsal  surface  of  the  fourth,  fifth  and 
sixth  abdominal  segments  marked  somewhat  like  that  shown  on 
pl.22,  fig.l5.  The  second  and  third  segments  are  more  widely 
covered  with  mici'oscopic  setae,  leaving  here  and  there  small,  cir- 
cular, bore  spots.  The  terminal  comb  of  the  lateral  fin  of  the 
eighth  segment  resembles  that  shown  on  pl.22,  fig.lT),  but  the  comb 
stands  out  more  nearly  at  right  angles  with  the  long  axis  of  the 
body,  and  the  teeth  are  somewhat  curved  caudad. 

ImagOi  male.  Length  5  to  G  mm.  Bright  green.  Head  and 
proboscis  and  basal  joints  of  i)alpi  pale  green,  the  apical  joints 
of  palpi  slightly  infuscated.  Basal  joint  of  antenna  yellow,  the 
fiagellum  fuscous,  the  hairs  brownish.  Dorsum  of  thorax  with  its 
three  stripes,  the  metathorax,  the  sternum  and  a  few  spots  on  the 
pleura  buff-colored;  the  humeri,  space  betwet^n  the  dorsal  stripes, 
sjiace  in  front  of  the  scutellum,  the  scutellum  and  the  pleura, 
green.  Abdomen  gi*een  with  pale  hairs.  Genitalia  yellow.  Coxae 
and  femora  green,  middle  and  hind  tibiae  greenish  or  yellowish, 
fore  tibiae  yellowish,  slightly  infuscated.  Tarsi  fuscous,  the 
metatarsi  slightly  paler.  Middle  and  hind  legs  rather  hairy;  fore 
legs  nearly  bare.  Fore  metatarsus  about  one  third  longer  than 
its  tibia;  wings  hyaline,  the  anterior  veins  yellow,  the  crossveins 
the  same  color;  venation  as  figured.    Halteres  green. 

Female.  Slightly  darker  than  the  male.  Dorsal  stri|)e  of  the 
thorax  more  brownish,  tibiae  slightly  infuscated,  especially  the 
front  pair;  and  the  extreme  tips  of  the  femora  also  show  a  trace 
of  brown.    Ithaca,  N.  Y. 
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4B.    Cbiroflomiu  riridioollis  V.  d.  Wulp 
1858   UhironowuB  V.  d.  Wolp.    Tljds.  t.  Ent    2;  161,  2 
1877   CliironomuB    V.  d.  Wulp.     Dipt.  Neerl.    i>.264.  9 
isas  Chlrouoniua   Jtrtmsou.  iu  Suiith's  Cafl.  of  Ins.  N.  J.    p.827 

Male  and  female.  Thorax  green,  aliining,  black,  striped;  ab- 
(lonmn  fiiBfuusj  legs  .yellowish  gi-win,  tlie  knew  and  tbe  fore  tibiae 
black;  Hie  fui-e  tarsi  of  tlie  male  Imit:,  muli-  iiuul  ajiiiendages  smuiII 
iiU'i  sleuder.     i^eugtb  6,75  to  9  mm. 

Antennae  and  i^alpi  dark  brown,  the  nutcunal  hairs  of  the  luaie 
jiellnwisli  gi-ay.  Thorax  sliiiiing.  brig^it  green;  the  dorsal  stripes 
(of  which  the  middle  one  is  dividt'd  bj  a  fine  line),  two  or  three 
tipots  fit  the  root  of  the  wing,  the  etemuui.  and  the  metajiotuni, 
brownish  bhu-k.  Abdomen  shining,  hlii<-kixti,  with  .vcUow  hairs : 
(he  iiosterior  margins  of  the  segments  appear  light  gray,  and  a 
longitudimil  dor»ul  stripe  Bometimes  lienmiM  visible.  The  last 
nbdoniiniil  Hegnieiit  uf  the  male  is  not  iu*  long  as  the  prtneding,  ils 
upiieudageH  are  liliform.  jiointed,  not  loufp-r  than  the  eighth  seg- 
ment, liegs  gn?eni»h  .vellow;  the  tip  of  the  fore  femnr,  the  en- 
tire fore  tibia,  the  knees  uf  the  last  pair  of  le^lB,  the  tips  of  the 
tibiae  of  tlie  last  pair  of  legs,  the  tips  of  the  first  two  joints  of  iill 
the  tarsi,  and  the  whole  of  the  last  tarsal  joint  of  all  the  legs, 
brownish  black.  The  foi-e  metatarsus  is  about  IJ  times  as  long 
as  if*  tibia,  the  next  tarsitl  jnint  is  <inc  hiilf  aw  lini'i  its  the  nieln- 
tarsus,  the  third  and  fourth  aiv  still  shorter,  and  of  about  equal 
length,  the  fifth  is  the  shortest.  The  fore  fai-si  of  the  male  are 
not  hairy.  The  last  pair  of  femora  and  tibiae  are  pale  haired. 
Halteres  with  a  pale  peduncle  and  a  •;r<H>nish  head.  Wings  almost 
hyaline,  the  costal  mai^in  with  a  brownish  tint,  the  veins  brown- 
ish, the  anterior  ones  darker;  llie  crossvein  somewhat  darkened. 
Translation  from  V.  d.  Wulji,  Iir-.  cit. 

Reported  by  Johnson  from  New  Jersey.     A  number  of  speci- 
mens   from    Ithaca    N,    Y.,   cannot    be   distinguished    from    the 
Eui-oiicaii  s]iecics.    The  wing  venation  is  as  shown  on  pl.29,  fig.9. 
50.    Chironomus  jncanduB  Walker 

ISlS   (■birouoiiius    Witlkcr.     List  Dipt.  Urif,  Mus.     1:1C 
187S    OUironoiiins    OsL  Sir!:.     Cofl.  l)i|>t,  N,  .\,     p.21 

Male.  Wiiij;s  I-air;  chest  red.  wiili  a  liroad  Mack  atrijw  on 
each  side;  scutcheon  black;  aliilomcn  \ellow.  hairy;  hind  borders 
of  the  segments  and  the  whole  of  the  latter  segments,  black; 
fccJci's  lawiiv.  and  adonicil  with  tawny  hairs;  Ii'frs  [>ale  yellow, 
h;iiiy;  lijis  of  shanks  bnnvn ;  wings  white;  veins  pale  yellow; 
]]oisei'.s  white.  Length  uf  ImkIv.  '2\  lines  {T,  mm.)  ;  of  the  wings,  4 
lines  (8  mm. I.  Georgia.  Walker.  I,>c.  cit.  New  Jersey  (Johnson, 
1899). 
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51.    Chironomiu  longimanuB  Williston 

(P1.29,  flg.l0) 
1896   Ohironomus  Will.    Trans.   Ent.   Soc.   Lond.    p.274,  3 

Hale.  Head  yellow.  Antennae,  save  the  basal  joint,  black  or 
deep  brown,  the  plumosity  grayish  blfii'k.  Thorax  light  yellow;  a 
blackish  brown  stri]>e,  running  from  in  front  of  the  root  of  each 
wing,  and  joiping  in  the  middle  in  front,  fonning  a  V-shaped 
figure;  below  these  stripes  the  sides  of  the  mesonotum  are  of  a 
purer  yellow;  the  metanotum  and  a  spot  below  the  halteres 
blackish.  Abdomen  yellow;  a  black  bjind  on  the  jiosterior  margin 
of  the  first  an<i  second  segments;  the  fourth  segment,  the  pos- 
terior, or  greater  part  gf  the  fifth  segment,  and  the  hy|>opygium, 
black  or  dark  brown.  Tiegs  yellow;  the  base  and  tip  of  the  four 
posterior  femora,  and  the  [>roximal  end  of  their  tibiae  brown; 
front  legs  much  elongate,  the  metatarsi  about  one  fourth  longer 
than  their  tibiae.  Wings  nearly  hyaline.  I^egs,  3  to  4  mm. 
Williston,  loc.  cit.     St.  Vincent  Island,  West  Indies. 

52.    Chironomus  lobifems  Say 

1823   Chironomus    Say.    Journ.  Acad.  Nat  Sc.  Phil.    3 :  12,  1 
1859   Chironomus   Say.    Compl.  Wr.    2:41,1 
1828   Chironomus   lobifer   Wiod.    Aussereurop.  zweifi.    1 :  16,  4 
1878    Chironomus    Ost.  Sacken.     Cat'l.  Dipt.  N.  A.     p.21 

Larva.  Blood  red;  length  14  to  15  mm.  Head  dark  brown, 
each  eye  consists  of  two  distinctly  separated  s]iots;  tiie  antennae 
are  about  tlne(*  fiftlis  as  long  as  the  mandibh^s,  brownish  in 
color.  th(»  basal  joint  alM>ul  five  ninths  of  the  whole  length,  the 
remaining  joints  slender  (pl.28,  fij^-2).  The  mandibles,  labrum, 
and  epipharynx  resembling  those  of  C.  decor  us.  The  setae 
of  the  epipharynx  pectinate.  The  teeth  of  the  transverse  comb 
as  large  as  in  C.  decerns  but  not  all  are  of  the  same  length. 
The  maxilla  and  the  labium  are  as  shown  on  pl.23,  fig.3;  the 
toothed  margin  of  the  latter  being  deep  black.  The  setae  of  the 
anterior  pair  of  legs  are  curved  and  hair-like.  The  anal  prolegs 
have  the  usual  bilobed  claws;  the  four  anal  blood  gills  are  short, 
about  three  times  as  long  as  wide;  the  caudal  setae  are  as  usual. 

Pupa.  The  pupa  has  plumose  resi)irator\'  filaments;  the  mark- 
ings of  the  dorsum  of  the  abdominal  segments  consists  of  a  uni- 
formly distributed  area  of  miscroscopic  spines.  The  lateral  fins 
of  the  eighth  segment  (pl.2:^,  fig-i>)  has  the  usual  lateral  filaments, 
and  each  terminates  in  a  very  small  comb  of  about  seven  teeth. 
The  caudal  fin  bears  the  usual  fi'inge  of  matted  filaments. 

Imago.  Antennae  yellowish  brown;  thorax  i>ale  cinereous,  the 
three  lines  testaceous;  scutel  and  metathorax  testaceous;  wings 
white,  with  a  brownish  obsolete  ])oint  near  the  middle;  pectus 
testaceous;  f(}et  i>ale  yellowish,  tergum  somew^hat  glaucous,  the 
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aegments  with  tbeir  baaes  and  uii  ut>»oIetc  loDgitudinal  line  black; 
on  the  middle  of  the  base  of  the  second,  thiril,  fourth  and  liflh  ' 
segiuentB  is  a  Bmail.  longitudinally  oval,  slightly  elevated  lt>be, 
extending  nearly  one -ihird  the  length  of  the  segment.  Liengtl) 
three  tentha  (=7.5  mm.)-  Inhabits  the  United  States.  Say, 
loc.  cit. 

The  larvae  and  pnpae  were  ooUeoted  by  Mr  C.  S.  Banks  at 
Albany  N.  Y.  The  imago  was  not  bred,  but  from  nearly  mature 
papae  it  was  determined  that  on  the  dorsal  aupface  of  the  poa- 
teriop  margin  of  each  abdomiual  segment  excepting  the  last  ii 
attached  a  spiked  mace  like  ajij^'udago  (pl.23.  flg.lj  which  ei- 
tends  one  third  the  length  of  the  segment  following.  On  the 
anterior  segments  this  lobe  is  somewhat  smaller  and  shorter. 
As  it  lies  closely  applied  to  the  dorsal  surface  of  the  seginent  it 
appears  aa  if  it  were  a  nodole  of  that  segment  rather  than  a 
process  from  the  segment  preceding.  The  imaginal  colors  oonld 
be  distinctly  seen  throngh  the  pupal  skin,  agreeing  with  the  de- 
■tiription  given  above. 

63.  Chironomus  festivns  Say 
'   1628   Ohlrononius  S07.    Jouru.  .^oad.  Nat  Ba  Phil.    S:18,2 

1858  Gblronomua    Wied.    Auesereurop.  Zwelfi.  Ins.    1:16,  B 

1859  OlilrouomuB   Soy.    Conipl.  Wr.    2.  41 

1878  (Jhlronomus  Ost  Sack.    Cafl.  Dipt  N.  A.    |).20 

Body  pale,  when  recent,  light  green;  pectus,  three  thoracic 
lines  and  scutel  testaceous;  wings  white.  Body  pale  yellowish 
brown,  when  recent,  pale  green;  head  at  base  of  the  antennae 
testaceous;  antennae  light  brown;  eyes  deep  black;  thorax  trili- 
neate  with  testaceous,  scutel  testaxreous ;  wings  white,  immacu- 
late; pectus  testaceous  between  the  two  anterior  pairs  of  feet; 
feet  pale,  hairy;  thighs  green;  tarsi  dusky  at  the  incisures;  an- 
teriors  nearly  naked,  with  hairy  tarsi;  abdomen,  second,  third, 
fourth  and  fifth  segiiieuts  ti])|)ed  with  blackish  above.  Length  of 
female  7/20  of  an  inch  (9  nmi.).  Observed  particularly  in  Illi- 
nois.    Say,  loc.  cit. 

Wiedemann  descrilR-s  both  male  and  fiinalc.  Imt  gives  the 
length  na  6.5  mm.  ,\  male  specimen  bcariiii:  tin'  hilicl  C.  1  i  n  eo  I  a 
Wled.,  Wfslvillc.  X.  .1.,  agrees  with  the  alHivc  d{-srription  of 
f  e  s  t  i  V  u  s  ,  and  I  believe  it  to  be  the  latter.  In  this  specimen 
the  fore  metatarsus  is  about  1.4  times  as  l.iri-  a.H  its  tiljia.  and  the 
fore  tarwi  are  provided  with  hiuj;  li;iirs.  Tins  s[i.'iies  sti'iiis  to  be 
closelv  related  to  (;.  tenders 
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54.  Chironomiu  willistoni  nom.  nov. 

1896  Ghlronomns  ie^  Will.    Traiw.  E^t  Soc.  Lond.    p.275,  6 

Kale.  Light  yellow,  the  antennae  brownish,  and,  rarely,  the 
posterior  part  of  the  abdomen  also  brownish.  Extreme  tip  of  the 
four  posterior  tibiae  black;  front  metatarsi  about  one  fonrth 
longer  than  their  tibiae.  Wings  hyaline;  anal  angle  only  feebly 
indicated.  Length  2  to  2.5  mm.  Williston,  loc.  cit.  St  Vincent 
Island,  West  Indies. 

55.  Chironomns  anonymns  Williston 
1896  Ohironomus   Will.    Traim.  Ent  Soc.  Lond.    p.274,  2 

The  larvae  are  described  by  Dr  H.  G.  Dyar  (1902).    They  are 

bright  red  in  color,  and  possess  the  four  ventral  blood  gills  of 

the  eighth  s^ment.    The  mouth  parts  are  not  described.    The 

pupa  is  of  the  usual  tjpe.    Both  larvae  and  pux)ae  were  found  in 

a  rain-water  barrel  at  Bellport,  N.  Y. 

Imago,  male.  Head  red,  or  reddish  yellow,  the  front  more  yel- 
low. Antennae  brown,  first  joint  red ;  plumosity  at  the  tip  black- 
ish. Mesonotum  light  brownish  red;  two  stripes  and  the  humeri 
yellow;  scutellum  light  yellow.  Pleura  light  brownish  or  reddish 
yellow.  Metanotum  brown.  Abdomen  blackish,  the  first  segment 
and  the  distal  part  of  the  next  two  or  three  segments  yellow  or 
yellowish.  Legs  yellow;  the  immediate  tip  of  the  tibiae  and  the 
tip  of  all  the  tarsal  joints  dark  brown;  proximal  end  of  the  front 
tibiae  also  brown;  front  tibiae  about  one  half  the  length  of  their 
metatarsi,  and  not  longer  than  the  second  joint.  Wings  nearly 
hyaline.  Length  4  to  5  ram.  Williston,  loc.  cit.  St  Vincent 
«  Island,  West  Indies. 

A  male  specimen  from  Illinois  differs  from  a  St  Vincent  co-type 
specimen  in  being  paler,  in  having  the  thoracic  stripes,  pleura, 
metanotum  and  sternum  pale  reddish  yellow  or  buflf  colored,  the 
remaining  parts  greenish  yellow,  the  abdomen  as  described,  the 
paler  parts  with  a  greenish  tinge. 

56.  ChironomtLS  innocnns  Williston 
1896  Ohironomus   Will.    Trans.  E3nt  Soc.  Lond.    p.274,  5 

Kale.  Head  and  basal  joints  of  the  antennae  light  yellowish; 
])alpi  brown;  antennae  brown.  Thorax  light  yellow;  mesonotum 
with  a  brown  strijie  in  the  middle  in  front,  and,  on  either  side,  an 
oval  brown  spot,  the  three  separated,  and  the  middle  stripe 
bisected  by  a  slender  yellow  line.  Scutellum  light  yellow.  Meta- 
notum brown;  haltores  brown.    Abdomen  black,  with  black  hair; 
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the  seventh  and  uigbtk  BegDienls  light  jrllow,  villi  jollow  hair.J 
Legs  light  yellow;  the  extreme  tips  of  the  four  jKisterior  tiliiM.  i 
bkck;  distal  joints  of  the  fi-onl  tarsi  infuscated,  as  also  the  front  I 
tibiae;  front  metatarsi  about  one  third  louger  than  their  tibiae.  ' 
WiiiKM  liviiiine.  l.englh  3  tu  4  mm.  WiltiBlon,  loe.  cit.  Bt  Vin- 
cent iMliiud. 

67.  Chironomns  umilit  d.«[>. 
(P1.2».  flg.l3) 

Kesembles  C.  cristatus  Wied. ;  differs  in  l>eing  smaller  and 
in  haviug  ijroportioiiately  longer  fore  metiitarsi.  Length  3  to  4 
ntiu. 

Hale  and  female.  Hend  brownish,  palpi  and  antennae  including 
basal  joint  dark  brmvii,  nntennal  hairs  of  tlie  male  yellowish 
brown.  Thorax  duskj  jt;Ilow,  the  three  dorsal  stripes  and  ster- 
num bnm-n,  scutellmu  yellow,  metanotuui  blafkish.  Abdomen 
brown,  posterior  marginx  uf  the  anterior  segments  widely  vellow- 
ish,  with  cinereous  bloom;  anterior  margins  narrowly  yellowish, 
the  brown  marking  prolonged  caudad  along  the  middle  line; 
riostei-ior  aegmentfi  almost  wholly  brown  with  cinereous  bloom. 
Logs  yellow  or  yellowish  brown,  knees  and  tarsi  sometimes  a  little 
darker.  Fore  metatarsus  three  fourths  longer  than  the  tibia; 
fore  tarsi  nearly  bare;  middle  and  hind  legs  hairy.  Wings 
hyaline,  veins  yellow,  crossvein  brown  though  not  very  prominent. 
Halteres  yellow.   Chicago,  III.,  Brookings.  S.  D.,  and  Ithaca,  N.  Y. 

58.  Chironomns  redenns  Walker 

1850   Chlronomus   Walker.     Ins.  Saunders.  1.  Dipt    p.422 
1878   Clilronomus   Ost  Sack.     Cafl.  Dipt  N.  A.    p.21 
1900   Chironomua  Coq.    Proc.  U.  S.  Nat  Mua.    22:250 

Female.  Wings  bare.  Tawny.  Antennae  brown,  tawny  at  the 
liasc.  Tliorax  with  four  brown  stripes,  the  outer  pair  paler, 
broader  and  shorter  than  the  inner  pair.  Abdomen  brown,  with 
a  hoary  baud  on  the  bind  border  of  each  segment;  under  side 
lawny,  T^^gs  testacoous;  tijis  of  the  femora,  of  the  tibiae  and  of 
the  joints  of  the  tar-si  brown.  Winffs  limpid;  veins  brown, 
stvoiifily  dftined:  disral  mark  disttnit.  ITalteivs  testaceous. 
Length  of  the  body  ;j  lines  (-11  mm.);  of  tin'  wings  5  lines 
(-111  mm.).  Uniti'd  States,  Walker,  loc.  cit.  Puerto  Rico  and 
Mississippi  (Coquillctt,  loc,  cit.). 

59.  Chironomns  plumosus  Linne 

17."^   T  1  p  11  1  a  .     Ryst.  Nat     otl.  X.     p.mi.  19 
17(11    Tiinilii,     Fauna  Suoc.     wl.  II.     \tAM.  17.-i8 
17G7    Tlpula.     Sj-Bt   Nat     ed.  XII.     2:0T4.  26 
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1804  Ohlronomus  Meigen.    Elass.    1:11,  1 
1818  Chironomus  Meigen.    Syst  Beschr.    1:20,1 
1850  Ohlronomus  Zett    Dipt  Scand.    9:3481,1 
1864  GhlronomuB   Schlner.    Fauna  Austr.    2 : 601 

1877  Ohlronomus   V.  d.  Wulp.    Dipt  Neerl.    p.249.  1 

1878  Ohlronomus   Ost  Sack.    Oat'l.  Dipt  N.  A.    p.21 

1805  Ohlronomus  annularis  Latr.    Hist  Nat  d.  Orust  et  d.  Ins. 

14:289,  1 
1818  Ohlronomus    grandls    Meigen.    Syst  Beschr.    1:21,2 

(P1.29,  flg.ll) 
The  larva  and  impa  were  obtained  from  the  swainps  in  the 
vicinity  of  Cayuga  hike,  Ithaca,  N.  Y.  No  adults  were  reared, 
although  several  were  captured  in  the  neighborhood.  The  ex- 
tremely large  size  of  the  larva  and  pupa,  together  with  the  color- 
ing of  the  latter,  lead  me  to  believe  that  my  specimens  are  the 
early  stages  of  C.  p  1  u  m  o  s  u  s.  In  fact  the  only  species  which 
has  been  taken  here  in  a  nnmiber  of  seasons  collecting  which  is 
large  enough  to  have  larva  and  pupa  of  this  size  is  p  1  u  m  o  s  u  s, 
and  I  therefore  shall  tentatively  so  consider  it. 

Larva.  Blood  red,  length  of  body  about  22  mm.  Head  brown, 
antenna  short  and  stout,  basal  joint  about  half  as  long  as  the  man- 
dible; the  latter  with  blackened  teeth  and  with  the  usual  mesad 
projecting  setae.  Labrum,  epipharynx  and  hypopharynx  were 
destroyed.  Maxilla  with  short  piUpus  and  a  mesad  i)rojei*ting 
labe  with  setae  and  papillae  as  shown  in  flg.l6  of  pl.23.  Labium 
(pl.23,  fig.l5)  broad  with  short  blunt  teeth;  the  middle  tooth 
broad  with  a  nearly  straight  apical  margin,  the  first  lateral  small 
and  more  or  less  rounded,  the  second  lateral  broad  and  a  little 
longer  than  the  middle  one;  the  third  ]jair  smaller  and  closely 
united  with  the  second ;  fourth,  sixth  and  seventh  laterals  about 
of  eijual  size  with  rounded  margins,  the  fifth  slightly  smaller. 
Anterior  prologs  with  very  iiuuktous  fine  hair-like  setae.  Ventral 
and  anal  blood  gills  present.  The  larva  (4)  mentioned  by  Gar- 
man  (1888)  is  probably  this  sj)ecies. 

Pupa.  Grayish  brown  in  color;  the  markings  of  the  enclosed 
imago  visible;  length  about  IG  mm.  Respiratory  filaments  much 
branched  and  whitish  in  color.  The  dorsum  of  the  a])dominal 
segments  unifonuly  covered  with  microscopic  spines,  those  near- 
est to  the  posterior  margins  of  the  segments  a  little  stouter  than 
the  others.  The  lateral  fin  of  the  eighth  segment  terminates  in  a 
chitinous  process  or  spur,  the  extremity  of  which  is  divided  into 
7  or  8  spines  in  close  contact  (pl.2.3,  fig.l4).  Caudal  fin  with  the 
usual  fringe  of  matted  filaments.  The  mutilated  condition  of  the 
larva  and  pupa  renders  further  description  impossible. 
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Imago,  male  and  female.  Dorsum  of  Uie  thorax  dull  pale  yellow,  | 
with  three  blackish  gray,  wide.  loDgitudionl  stripes,  middle  c 
posteriorly,  the  Iftteral  ones  anteriorly  Hhhrevintpd;  in  front  of  ^ 
the  sctitelhmi  with  a  shining  whitish  gray  ajKil ;  pleura  near  the 
coxae  darkened,  with  grayish  sheen;  inetanotuin  gray,  Abdotneo 
pale  yellowish,  each  segment  willi  a  broad  brffwn  spot,  which  often 
widens  into  cross  hands,  the  last  few  st^iiients  and  tJie  sidfs  of 
the  others  in  certain  lights  with  whitish  gray  sheen,  the  hairs  paJe 
yellow:  the  lust  tew  segments  flattened,  the  anal  one  with  its 
incisure  deep,  tlie  forceps  hrownish  yellow,  slender.  Head  yellow- 
ish; antennae  bro^'n.  the  hair  is  light  brown;  palpi  ferruginous, 
often  quite  dark.  Legs  j-ellow,  the  knees  darkened,  the  other 
articulations,  narrow  blackish  brown;  fore  tarsi  of  the  male  with 
long  hairs;  metatarsus  one  fourth  longer  than  the  tibia;  middle 
and  hind  legs  delicately  but  long  and  thickly  haired,  Winga 
whitish  with  a  hiaok  spot.  The  female  quite  robust,  colors  darker, 
al>domen  brown,  with  gi-ay  reflections,  the  incisures  appearing  at 
most  slightly  whitish,  the  autenuae  yellow,  at  the  end  brownish, 
The  coloring  of  this  species  is  variable,  sometimes  lighter,  some- 
times darker,  occasionally  it  has  a  touch  of  ferruginous,  which  is 
then  particularly  noticeable  on  the  antenna!  hairs ;  on  the  whitish- 
gray  ijKJsterior  segments  of  the  abdomen  often  appear  regularly 
arranged  brown  markings.  Thf  metamorphosis  of  this  species 
was  first  described  hy  I!o;iininir.  T.eTiiftli,  11  (u  1-  niTn.  Scbiuer, 
loc.  cit. 

Uronght  from  Mackenzie  river  by  R.  Kennicott  (OBt.-Sack.,  loc. 
cit.) .  Reported  from  Chautauqua  lake  N.  T.,  by  C.  V,  Bil^ 
(1886).  Some  male  and  female  specimens  from  Ithaca  N.  Y., 
and  Washington  State,  agree  with  the  description  and  with  speci- 
mens from  Europe  in  all  particulars. 

59a.  Chironomus  fermgrineovittatns  Zetterstedt. 

1850   Chironomus   Zett.    Dipt  Scand.    9:3492 
18Ci   Clilronomus   Schlner.    Fauna  Austr.    2 :002 
1877   C  b  i  r  o  11  o  ni  u  s    V.  d.  Wulp.     Dipt.  Neerl.    p.251 

Male  and  female.  Head  yellow,  the  antennae  and  palpi  brown, 
iintenual  hairs  of  the  male  dusky  yellow,  antenna  of  the  female 
yellow  with  a  brown  apical  .joint.  Thorax  pale  yellow,  with  three 
broad  ferniginous  longitudinal  slrijies,  pleura  with  ferruginous 
spots;  pectus  and  metiinotum  gray;  the  flattened  area  in  front  of 
the  scutellum  with  a  whitish  sheen.  Scutellnm  as  also  the 
abdomen  of  the  uuilo  for  the  most  part  yellowish,  both  with  a 
suggestion  of  gi'cen;  upon  some  of  the  abdominal  segments  a 
brown  dorsal  mark ;  the  jiosterior  segments  with  a  whitish  sheen ; 


MAY    FLIES  AND    MIDGES   OP   NEW    YORK  239 

the  anal  segment  cordate,  a  third  shorter  than  the  one  imme- 
diately preceding;  forceps  brownish  yellow,  slender  and  pointed; 
the  hairs  on  the  sides  yellowish ;  abdomen  of  the  female  dark  gray, 
with  whitish  incisures.  I^gs  yellow  with  brownish  articulations ; 
the  last  two  tarsal  joints  darkened;  tarsal  proportions  aa  in 
plumosus;  male  fore  tarsi  hairy.  Halteres  yellow.  Wings 
with  a  slightly  yellow  tinge,  whitish  in  reflected  light;  the  cross 
vein  dark  brown.    Length  9  to  12  mm.    Washington  State. 

60.  Chironomus  decorns  n.  sp. 

(P1.23,  figs.  7  to  13;  pl.20,  fig.l2) 

Larva.  The  larvae  were  found  everywhere  in  the  ponds  and 
ditches  around  Ithaca  N.  Y.  They  are  blood  red,  and  about 
12  mm.  long.  The  head  is  dark  blackish  brown;  the  antennae 
are  short,  normal.  The  dorsal  sclerite  is  narrow  ovate,  posterior 
end  pointed,  truncate  anteriorly,  with  three  setae  along  each 
lateral  margin,  the  first  at  the  extreme  anterior  end,  the  last  one 
half  way  between  the  anterior  and  the  posterior  end,  the  second 
midway  between  these.  Articulated  to  the  cephalic  margin,  and 
overhanging  the  mouth  opening  is  the  labrum.  There  are  two 
pairs  of  prominent  setae  upon  its  dorsal  surface;  numerous 
papillae,  two  or  which  are  quite  prominent  on  the  anterior 
margin  and  ujwn  the  anterior  ventral  surface.  The  arrange- 
ment of  tlie  setae  and  the  armature  of  the  epipharynx  shown 
in  fig.lO.  The  epipharyngeal  comb  (c)  has  relatively  long  and 
uniform  teeth;  the  lateral  arms  are  dark  bi-own  in  color. 
Each  eye  consists  of  two  distinctly  separated  pigment  spots. 
The  mandibles  (fig.7)  are  black-tipped,  witli  a  fringe  of  apical 
setae,  a  prominent  lateral  spine,  and  a  group  of  mesad  pro- 
jecting branched  setae;  the  hypopharynx  has  its  usual  papillae 
upon  the  fore  margin ;  the  maxillae  are  prominent,  each  with  two 
lateral  setae,  the  palpus  is  short  and  thick.  The  labium  has  a 
black  margin  with  an  outline  as  shown  in  fig.8.  In  many  speci- 
mens the  teeth  appear  to  be  slightly  longer  in  proportion  than 
shown  in  this  figui-e.  The  anterior  prolegs  ha\^  very  numerous 
curved  setae.  The  body  is  nearly  devoid  of  even  minute  setae. 
The  anal  prolegs  are  normal,  claws  dark,  bilobed.  Anal  setae  as 
usual.  The  eleventh  body  segment  has  four  long  white  blood  gills 
on  the  ventral  surface,  and  (audad  of  the  dorsal  setae  of  the 
twelfth  segment  are  four  short  ones. 

The  larva  (1)  mentioned  by  Garman  (1888)  is  probably  this 
species. 

Pupa.  Dusky  greenish  brown,  the  colors  of  the  imago  showing 
through  the  integument.  length  7  to  8  mm.  Tracheal  filaments 
prominent,  white  and  much  branched.    Thorax  with  a  few  scat- 
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tereii, wljip.    KefniPMitB  of  the  nbdoinen  with  a  setapatteni  i 
hIiowd  in  flg.  J I  and  iU;  tlu.'  paUein  more  indietinct  on  the  last  I 
two  segiueuW.     On  etu'li  lateral  niai-giD  of  tUe  fifth  to  the  eighth  ( 
oegnient  thei'C  Ir  a  brown   longitudinal  dash,  most  conspituoofl  ' 
and  half  the  Ituijlh  of  the  sp-nneiil  on  the  fifth.     The  bhick  chiti- 
nized  lateral  spur  of  tlit-  eij^hth  segment  is  prowiuonl  and  without 
ti!«th  (flg,12).     The  anal  appt-udoge  has  the  usual  fringe  of  matted 
hairs. 

Imago,  male.  I^^nglh  U  tu  T  uim.  lleiid  yellow,  auteuDiic  and 
jintbowio  more  or  Ipsa  hrowiiiah,  large  Itasal  joint  of  the  antennae 
and  the  piilpi  reddish  brown,  (he  latter  sonietinies  futK-oiis,  Thorax 
greeniKh  yellow  with  a  whitish  nhcen,  the  p](;ura  and  the  stutellum 
the  same  color;  the  three  thorneii'  stripes,  some  pleural  sjKits,  the 
n)<*Ialliorax  uud  tlie  pectus  dull  testaceous  or  reddish,  sometimes 
4»-ei)  browiiinh;  the  middle  dorsal  line  divided  by  a  fine  line. 
Abdomen  hairy,  pale  yellow  or  grei>Disb  jellow,  in  life  more  dis- 
tinctly green,  iaftiscated  toward  the  tip;  each  segment  with  a 
brownish  transverse  fascia  slightly  in  front  of  the  middle.  These 
fasciae  ai'e  widest  oo  the  dorsal  line,  and  are  obsolete  on  the  last 
few  segments.  Uenitalta  bnmnish  yellow,  hairy,  moderately 
elongated  (pl.32,  flg.l3).  Legs  including  the  coxae  pale  greesUh 
yellow,  short  haired;  tarsi,  particularly  towanlH  the  tip,  infus- 
caled;  tips  of  tibiae  and  of  all  tarsal  joints  fuscous,  fifth  joint 
wholly  fnscous.  Tarsal  claws  simple,  jiulvilli  small,  empodium 
sidut.  curved,  blunt,  and  iieitiuate  on  the  convex  side.  The  fore 
metalarsus  about  0.(J  longer  than  its  libia.  Wings  hyaline,  cross- 
vein  coiis|iicuously  clouded  with  dark  bitiwu.  anterior  veins  yel- 
low, powlcrior  ones  hyaline,  the  two  branches  of  the  cubitus  and 
Ihe  anal  vein  acconipaniod  by  a  faint  brown  streak.  Venation  as 
shown  on  pl.2!t,  fig.lL'. 

Female.  lHU'ers  from  the  male  as  follows:  Slightly  shorter. 
inileauac  yellow,  last  j<)int  fusions;  thorax  iiioiv  greenish  than 
yclliiw.  abdouK-n  giiH-nisli  with  dark  bands  as  in  the  male,  but 
the  b;\a<ls  arc  always  wider  and  usually  cover  Ihe  whole  surface 
of  lln'  scfiiiiciit  (■\.'C|)tin'.'  the  apical  third  or  fimrth.  In  other  re- 
s|:c(ls  like  the  Tiiali'.  This  sjiecies  set'iiis  to  ln'  very  common  in 
maii.i  i^its  of  llMMoiiritiy.  N.-w  York.  Oliiu,  lllii„.is.  Iowa,  Kan- 
sas. \\:isliiiii;ic,ri  Slalc.  and  Nebraska. 
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1850  ChironomuB  Zett    Dipt  Scand.    9 :3498 
1834  ChlroAomus   nigroTirldis   Macq.    Suit  Buffon.    1:61 
1850  Ghironomus  Zett    Dipt  Scand.    9:3529 

1839   Ghironomus  yenustus   Staeger.    Eroj.  Nat  Tidsskr.    2:562 
1850   Ghironomus   Zett    Dipt  Scand.    9 :3496 
1864  Ghironomus   Schiner.    Fauna  Austr.    2 :e03 
1847   Ghironomus   waldheimii    Gimmerth.    Bui.   Soc.  Imp.  Nat 
Moscou.  20.    2 :142,  69 

Larva  and  pupa.  Miall  and  Hammond  (1900)  state  that  the 
larva  is  blood  red,  and  possesses  both  the  ventral  blood  gills  of 
the  eleventh  segment  and  the  anal  blood  gills  of  the  twelfth.  The 
labium  is  as  shown  on  pl.23,  fig.l.  The  pupa  is  of  the  usual  type, 
resembling  the  one  shown  on  pl.16,  fig.2.  The  abdominal  mark- 
ings and  the  spurs  of  the  lateral  fin  of  the  eighth  segment  are  not 
described. 

Imago,  male  and  female.  Head  yellowish;  palpi  and  antennae 
dark  brown,  the  last  usually  yellowish  or  reddish  yellow  at  the 
base,  the  antennal  hairs  of  the  male  pale  brown  with  reddish 
yellow  shecMi;  very  dark  varieties  (var.  nigroviridis)  dark  brown 
with  pale  brownish  sheen.  Thorax  yellow,  yellowish  green, 
sometimes  very  pale  green;  the  thoracic  stripes,  the  pleura  and 
the  sternum  chestnut,  sometimes  ferruginous,  sometimes  blackish; 
the  metathorax  always  blackish  brown;  the  middle  thoracic  stripe 
of  the  male  divided  by  a  fine  depressed  line,  in  the  female  more 
distinctly  separated.  Abdomen  of  the  male  a  translucent  green 
or  yellowish  green;  the  se<*ond  .'md  the  following  segments  each 
with  a  large  blackish  brown  dorsal  mark  which  frequently  is  in 
the  form  of  a  cross  band ;  the  last  segments  are  wholly  blackish 
brown,  with  a  whitish  shimmer;  abdomen  of  the  female  blackish 
brown  with  pale  green  pruinose  margins  to  the  segments.  Legs 
pale  green  or  yellowish;  tips  of  the  tibiae  and  of  the  tarsal  joints 
brown;  the  fore  metatarsus  1.5  times  as  long  as  the  tibia,  and 
nearly  twice  as  long  as  the  second  joint;  the  following  joints 
gradually  diminishing  in  length;  the  fore  tarsi  bare.  Halteres 
yellowish.  Wings  hyaline,  the  veins  i>ale  brown,  the  crossvein 
usually  slightly  clouded.  T^ength  5.75  to  7.5  mm.  Connecticut, 
Pennsylvania,  South  Dakota,  Kansas. 

61.  Ghironomus  stigmaterus  Say. 

1823   Ghironomus   Say.    Journ.  Acad.  Nat  Sc.  Phil.    3 :  15,  6 

1859   Ghironomus    Say.     Compl.  Wr.  2:42,  6 

1828   Ghironomus   glaudurus   Wied.    Aussereurop.  zweifl.    1 :  15,  S 

1878   Ghironomus    Ost.  Sack.     Cat'l.  Dipt.  N.  A.     p.20 

Tergiim  pale,  toward  the  tip  glaucous. 

Hale.  Antennae  pale  yellowish  brown;  thonix  pale  (•inenH)us, 
lines  very  pale  testaceous,  sometimes  tinged  with  dusky;  scutel 
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yellowish;  nietatliorax  reddish  brown;  wiogfi  white  with  a  fnecons 
Bubcentral  stiguia;  pectus  lestactwus;  feet  jmle  jellowisli;  tei^ui, 
basal  segmeiita  jiale  reddish  brown  with  whiUah  tips,  temunaJ 
segments  soDiewhnt  glaucous.  length  0.3  inch  (=7.5  mm.). 
Habitat  Unitod  States. 

I  have  seen  specimens,  which  I  ideulify  as  this  species  and 
agreeing  perfectly  with  the  above  descriiition,  from  Kansas,  Waah- 
ingtoQ  State,  Califoruia,  WiscooHin,  Idaho,  New  Jersey  and  South 
Dakota.  The  male  has  hairy  fore  tarsi;  the  fore  metatarsus  in 
both  sa\cs  is  about  one-flfth  longer  than  the  tibia.  The  species 
resembles  cristatus  but  dilfera  in  having  paler  tboracio 
sU-ipes,  in  being  generally  paier,  and  in  its  metatarsal  proportions. 
From  f  e  8 1  i  V  u  8  aud  t  c  n  d  e  n  s  it  differs  in  having  a  darkened 
cross vein. 

62.  ChironomuB  cristatus  Fabr. 
1805   ClilroDomDS  Fabr.    Syst  Autl.    SB.  4 
1821    CliIrononiuB   Wled.    Dipt,  exot     1:11,1 
162S   GblronouiuB   Wied.    Ausaereurop.  ZwelH.  lus.    1:14,1 
1878   CtalronomnB   Ost  Sack.    Oat'l.  Dipt  N.  A.    p^ 
(P1.28,  flg.U} 

Uale.  Dorsum  of  tJio  tlioi-a.\  yulJowtsli,  witli  grayish -brown 
strijKJs;  abdomen  yellowish,  biown  banded.     Length  8  mm. 

Autennae  brownish.  The  dorijuui  of  the  thorax  with  the  usual 
three  stripes,  which,  however,  are  not  le;id-colored,  since  they  lack 
the  metallic  lustre,  but  are  biown,  aud  appear  in  different  lights 
to  be  covered  with  a  gi-ayish  bloom ;  the  pleura  have  grayish  spots, 
the  sternum  and  the  mctathorax  ash-gray.  The  brown  cross  band 
of  each  sogment  of  the  abdomen  lies  at  the  base  of  the  segment; 
each  band  is  somewhat  wider  at  the  middle,  where  it  is  somewhat 
prolonged  into  a  fine  line,  sometimes  I'eacbing  the  posterior  margin 
of  the  segment,  l-egs  yellowish,  .\oilh  America.  Wiedemann, 
loc.  cit. 

According  to  FLibricius  (l,-<05)  the  head  is  bhickish  and  the  legs 
jiale  with  blackish  ai'ticiiialioiis.  Some  male  and  feiuale  speci- 
mens from  Chicago,  111.,  and  Ithaca.  N.  V.,  agreeing  with  Wiede- 
mann's descriptiou  iiiny  Ije  fuvlhci-  chanidcriKed  ihiis:  Face  aud 
palpi  brown;  large  bawal  joint  of  Ihc  aiilonaa  brown  in  the  male; 
in  the  female  the  jiuleuTia  Is  yellow  exce|.i  (he  apical  joint; 
scutelluui  jelhtwisb;  the  la«t  tsvu  or  three  abiioniina!  segments 
nearly  wholly  dark  bi'owu  with  cincivous  bloom;  male  gntiilalia 
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dark  brown.  I^egs  yellow,  knees  of  the  fore  legs  and  the  fifth 
tarsal  joint  of  all  the  legs  pale  brown;  extreme  tips  of  all  the 
tibiae  and  of  all  the  tarsal  joints  dusky ;  fore  metatarsus  about 
1.5  times  as  long  as  its  tibia;  fore  tarsi  of  male  bare.  Wings 
hyaline,  veins  yellow,  the  crossvein  brown.  Length  6.5  to  8  mm. 
New  York,  Illinois,  Washington,  Kansas,  Idaho,  South  Dakota^ 
New  Jersey  (Johnson). 

62a.  Chironomus  tentans  Fabrieius 

1805   Chironomus  Fabr.     Syst  Antl.    p.38,  3 

1818   Chironomus  Meigen.     Syst  Beschr.    1 :24 

1850   Chironomus  Zett    Dipt  Scand.    9 :3482 

1864   Chironomus  Schiner.    Fauna  Austr.    2 :G03 

1877   Chironomus  V.  d.  Wulp.    Dipt  Neerl.     p.255 

1818   Chironomus  abdominalis  Meig.     Syst  Beschr.    1 :32,  25 

1804   Chironomus  vernalis   Meig.     Klass.    1 :13,  5 

Larva.  Concerning  the  larva  Weyenbergh  (1874)  writes: 
''  The  larvae  were  found  among  the  rotting  leaves  in  the  water. 
They  were  full  grown  in  March  and  the  beginning  of  April ;  blood 
red  in  color,  long  and  slender  in  form,  and  about  20  mm.  in 
length.  .  .  .  The  mandible  is  deep  brown,  chitinized  and  sharply 
toothed,  particularly  the  vertex  (pl.37,  fig.28)  is  very  sharp.  The 
lower  lip  (labium)  is  also  sharply  toothed,  the  teeth  symmetri- 
cally placed  as  shown  on  [)1.37,  fig.27.  .  .  .  Tlie  anal  appendages 
are  large.  ..." 

Imago,  male  and  female.  Length  7.5  to  9.75  mm.  Head  grayish 
yellow;  palpi  dark  brown;  antennae  of  the  male  dark  brown,  the 
hairs  paler  brown,  sometimes  verging  upon  feriniginous ;  antennae 
of  the  female  reddish  yellow,  darkened  apically.  Thorax  pale 
yellow  or  light  green;  the  moderately  wide  thoracic  stripes,  a  line 
produced  posteriorly  from  the  median  stripe  to  the  scutellum,  a 
part  of  the  pleura  and  the  metanotum,  dark  gray;  the  whole 
thorax  especially  when  viewed  from  behind,  with  a  whitish  sheen. 
Abdomen  dark  gray,  the  segments  with  whitish  or  grayish  pos- 
terior margins;  the  anal  segment  of  the  male  short  and  broad, 
the  claspers  bent,  unusually  stout.  Legs  yellowish,  the  knees,  the 
tips  of  the  tibiae,  and  the  whole  of  the  tarsi,  blackish;  the  fore 
metatarsus  nearly  one  half  hmger  than  its  tibia,  the  second  tarsal 
joint  about  half  as  long  as  the  first  and  but  little  longer  than  the 
third;  the  latter  but  little  longer  than  the  fourth;  the  fore  tarsi 
not  ciliate,  even  the  hairs  of  the  hind  legs  inconspicuous;  these 
legs  in  both  sexes  robust.  Halteres  yellowish.  Wings  whitish; 
the  anterior  veins  pale  brown,  crossvein  slightly  darker,  the  other 
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veins  nwirly  ((ilorlcRS.  Tlie  tlioraric  stripes  ot  some  specimens 
nvv  rcri'utjiiiuun:  the  groiitid  mlur  of  tlie  ontire  iusetrt  in  this  oftse 
verges  townrti  gi-ei-u;  Tlic  nnleinial  liHire  of  the  uale  is  then  also 
lauiuly  pale  veilow.  In  this  8|>eciefl  tlie  pale  thorax  contrasts 
strongly  with  the  dusky  abdoriii-ti.  Translation;  V.  d.  Wolp. 
lot-,  eit. 

According  to  Zeltcrstedt  (1850)  the  ratio  of  fore  metataraoa  to 
tibia  is  the  asime  as  in  plumosus  (i,  e.  one  and  one  fourth  to  one). 
This  is  the  cast-  in  sjicciniens  from  Ithaca,  N.  Y.,  Idaho,  South 
Dnkota,  Uttih,  Iowa. 


Chironomiif  praiiniu  Meigen 

Melg.     SfSt  Bc«cUr.    1:23.  4 
.   V.  d,  Wnlp.    Dipt  Neerl.    p.250,  2 
.   inl^rmedluB     Staeg.     KrOJer :    Natnrh.    Tids. 


181S  Clilrona 

1877  Oh  iron  0 
1830   Gil  Iron  c 

2:I>5e,  3 
1800  Ohlrono 
ISM   C  b  1  r  o  u  c 

1878  Chironc 
1818  Ohlrouc 


us    Zctt    Dipt  Bcand.    9:3481,3 
us   Scbluer.     Fauna  Austr.    2:G01 
u  s   OsL  Stick.    Cat'l.  Dipt.  N.  A.    p.20 
US    p  1 1 1  p e 8    aielg.    Syat  Beschr,    1 : 26.  13 
Ueseniblea  plumosus   but  is  suialler,  the  abdomen  in  living 
B[«'iiiin-iis  JH  light  gi-ern  (which  ctilor  in  dried  K|jei'inicus  Ixxonies 
yellowish)  with  blackish  dorsal  ejiots  which  sometimes  spread  out 
in  the  form  of  a  cross  bund,  seldom  wanting;  posterior  margins 
of  the  segments  with  a  whitish  sheen;  aMonicn  of  the  female 
darker:  with  gi-eeniah  while  i>olliuose,  jioslerior  margins  to  the 
segments.     The  ratio  of  tibia  to  metatarsus,  the  hair  of  the  legs, 
etc.,  like  pluinosuM.   Lengtii  7.5  to  it  mm.   Translation,  V.  d.  Wulp, 
loc.  cit.    Korthwest   of  North   America.    Oaten-Sacken    (1878). 
Idaho,  Minne-soto,  New  York. 

According  to  Hammond  (1885)  the  larva  is  bloo^  red,  and  pos- 
sesses both  anal  and  ventral  blood  gills.  Judging  from  a  draw- 
ing given  by  him  the  Inbinm  of  the  Inrva  appears  to  be  like  that 
figured  on  pl,37,  fig.25. 


1824  c;  li  1  r 
1S31  C  U  i  r 
1S78  C  li  1  r 
ISOS  C  li  i  r 
Black,  h 
nervures  d; 
12  mm.     (■ 


I.  Chironomus  polaris  Kirhy. 

I   Kirliy.     Ruiipl,  App.  Parry's  1st  Voyoee.     CCXVIIl 

i    Curtis.    Ituss'  Voy.ige.     LXXVII 

I    Ost  Sii.'lc.     Cnt'l.  Dipt.  N.  A.     p.21 

I   Lundb.    Viilcpsk.  Meddol.    p.2SS 


rin^s  ladcoiiw. 
halton-s  dirty 


■cat.  Iho  losia  fuscous  with 
I-cnglh  7.5  mm.     Breadth, 
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Lundbeck  (1898,  272)  says  in  regard  to  this  species  and  C. 
boreal  is  Curtis,  that  they  ai-e  probably  identical  with  either 
C.  hyperboreus  or  C.  staegeri.  He  says  further  that 
G.  p  o  1  a  r  1 B  of  Holmgren  is  not  identical  with  either  of  the 
above-named  speiies,  he  having  seen  the  Holmgren  specimens. 
In  Holmgren's  species  the  fore  metatarsus  is  shorter  than  the 
tibia,  while  according  to  the  figure  given  by  Curtis  in  Ross'  Voyage 
LXXVII,  it  appears  that  p  o  1  a  r  i  s  Kirby  is  a  true  0  h  i  r  - 
onomus   (sens.  str.).    Arctic  regions. 

65.  Chironomus  attenuatus  Walker 

1848  Chironomus   Walker.    List  Dipt  Brit  Mus.    1:20 
1878   Chironomus   Ost  Sack.     Cat'l.  Dipt  N.  A.    p.20 

Hale.  Body  dark  gray,  thinly  clothed  with  yellow  hairs;  abdo- 
men very  long,  fringed  with  hairs  on  each  side;  feelers  brown; 
legs  dull  yellow,  hairy,  especially  the  four  hinder  thighs  and 
shanks ;  fore  feet  very  long,  hairy  at  the  base ;  wings  slightly  gray, 
with  the  usual  dark  spot  on  each,  and  having  a  fringe  of  very 
short  hairs ;  veins  brown ;  poisers  dark  gray.  Length  of  the  body 
3  lines  (=6  mm.);  of  the  wings  5  lines  (=10  mm.).  St  Martin's 
falls,  Albany  river,  Hudson's  bay. 

According  to  the  heading  of  the  group  to  which  this  species 
belongs  the  author  states  that  the  wings  are  hairy.  White  moun- 
tains. New  Hampshire  (Slosson). 

66.  Chironomus  crassicollis  Walker 

1848   Chironomus   Walker.    List  Dipt  Brit  Mus.    1:18 
1878   Cliir  onomus    Ost  Sack.     C-ari.  Dipt  N.  A.    p.20 

Hale.  Body  blackisli  brown,  downy;  <hest  thick;  abdomen 
much  narrower  than  the  chest;  fcH^lers  and  legs  brown;  wings 
white,  not  liairy,  vcm'v  iridescent;  vcmus  pale  yellow;  poisei'S 
brown.  IxMigtli  of  the  body  one  line  ( — 2  mm.)  ;  of  the  wings  1.5 
line  (—3  mm.).  St  Martin's  falls,  Albany  river,  Hudson's  bay. 
Walker,  loe.  (it. 

67.    Chironomiu  fimbriatns  Walker 

1848   Chironomus  Walker.    List  Dipt  Brit  Mus.    1 : 20 
1878   C  h  i  r  o  n  o  ni  11  s    Ost.  Sack.     Cat'l.  Dipt.  N.  A.     p.20 

Body  brown,  hairy,  alxlonieu  fringed  with  hairs;  f(M*i(»rs  and 
legs  pale  brown,  the  latter  hairy;  winjj;s  colorless,  hairy,  fringed; 
poisers  pale  brown.  Tx*u<i:th  of  the  body  one  half  line  (=--1  mm.)  ; 
of  the  wings  one  line  (  — 2  mm.).  St  Martin's  falls,  Albany  river, 
Hudson's  bav.    Walker,  loe.  cit. 
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68.    Ohirononin*  nigritibia  Walker 
ISiS   Cblrouonjue   Walker.    Ust  Dipt  Brit  Mua.    1:18 
1878   Clilronomas   Ost  Suck.    Cafl.  lUpI.  N.  A.    p.21 

Wings  bare;  clieflt  black;  abdomen  ypllow  at  the  base;  palpi 
brown ;  legs  yellow ;  tips  of  Uiighs  and  of  shaiikH,  and  of  joiDts  of 
llie  fwt,  blaok;  wings  I'olorlesn;  ti  broad  browu  band  across  each 
wiug,  faint  toward  the  hind  border;  v«ius  bi-uwn;  jellow  towards 
the  base;  poisers  lemon-color.  Length  of  body  2.25  lines  (=t.5 
nini.)  ;  of  wings  1.5  lines  (=^9  mm.).  St  Martin's  falls,  Albany 
river,  Hudson's  bay.    Walker,  loc.  cit. 

This  species  may  be  the  same  as  0.  brachialie  Ooq. 

69.    Chironomiu  boieali)  Curtis 
1831    ClilTonomua    Curtis.     Roes'  Voyage.     LSSVIl 
1ST8  O  li  1 1-  c)  n  o  m  n  B   (.W.  Sack.    Oftt'l,  EMpt  N.  A.    p.SO 

Olack.  thoiiix  gray,  abdouieu  with  T  whitish  riug8;  cosia  fiia- 
cons;  1^8  lurid.     Lttngtii.  G  mm.     Breadth,  12  mm. 

Black,  basal  joint  of  the  antennae  ochi-eoua;  thorax  hoary; 
nbduinou  clothed  with  long  subdepressed  yellowish  hairs,  the  mar- 
gins of  fhe  segments  shining  whitish  or  silvery;  wings  lacteoua, 
opalescent,  the  costu  fuscous,  the  nermres  darker ;  halteres 
yellow;  lefjs  dnll  cfistaneous  ochre,  tips  of  the  thighs  and  tarsi 
fuscons.     Arclir  Tv;,'ii.ns.     Ciirlis,  li..r.  ril.     (Im-Dliiiid. 

According  to  Lundbeck  (1898)  this  speciefl  may  be  the  same  as 
either  C.  hyperboreua,  or  C.  staegeri,  thoagh  Curtis' 
description  is  too  brief  to  admit  of  a  positive  statement. 

70.  Chironomas  olbiBtria  Walker 
1848   OhlrononiuB  Walter.    List  Dipt  Brit  Mua.    1 :  17 

1ST8    Cli i  1-  0  u o  m  u  »    Ost.  Siu-k.     Caf  1.  Dipt.  N.  A,     |j.20 

Male.  Uody  reddish  brown;  striiies  on  the  chest  red  or  flesh- 
(■(ilor;  side  strijii's  [lassing  into  two  broad  white  stripes;  sides  of 
chcHf  hoai'v;  scutcheon  [lale  I'cd ;  abdomen  dark  brown,  hairy; 
sutun's  iif  lilt'  scguiciils  paler;  fi^'lei's  pale  brown;  legs  pale 
lawny,  liiiiri  ;  tL|iN  of  tUijiUs.  (,f  sliauks,  of  feet,  darker;  wings 
wliilisli.  not  li;iLi-,v;  veins  i.:ilc  vcIIhw;  ,]„iscrs  while.  Length  of 
the  l..)(lv  ::  lines  (  li  mm. I  ;  of  Ihc  win-is  4,.-,  linos  (^'J  mm.).  St 
Martin's  falls,  Albany  river,  Ilndson's  bay.     Walker,  loc.  cit. 

71.  Chironomas  branneas  Walker 

1843   CL  iroiioiiLii«   Wiilkcr.    List  Dipt,  Brit,  Miis.    1:21 
1S7,S    Cli  iron  (.111  n  s    Ost.  Suck.     Ciifl.  Dii.C,  -V.  A.     p.20 

Male.  Wings  li:iiry.  Head  and  .'licst  l.ii»wu,  the  latter  with 
t/ie  Hsu.'iJ  (liree  stripes  of  a  pale  gray  color;  abdomen  of  a  yel- 
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lowish  brown;  feelers  brown;  legs  yellowish  brown;  thighs 
yellow  at  the  base;  wings  colorless;  veins  and  poisers  yellow. 
Length  of  the  body  1.75  lines  (3^  mm.) ;  of  the  wings  3.5  lines 
(=7  mm.).  St  Martin's  falls,  Albany  river,  Hudson's  bay. 
Walker,  loc.  cit. ;  New  Jersey   (Johnson). 

72.    Chironomus  ladopns  Walker 

1848  OhironomuB   Walker.    List  Dipt  Brit  Mus.    1 :19 
1878   Chironomu8   Ost  Sack.    Cat*  1.  Dipt  N.  A.    p.21 

Female.    Wings  hairy.    Head  and  chest  yellow ;  the  usual  three 

stripes  on  the  latter  brown,  confluent,  and  ociupying  the  whole 

of  the  biick;  feelers  brown;  scutcheon  dingy  yellow;  hind  chest 

black;  abdomen  brown,  with  a  broad,  dingy  yellow  band  on  the 

hind  border  of  each  segment;    legs  clothed  with   short  yellow 

hairs;  thighs  .\'ellow;  shanks  darker;  feet  brown;  wings  colorless, 

with  the  usual  spot  on  the  disk;  veins  brown,  iK)i8ers  pale  yellow. 

Length  of  body,  2.5  lines  (=^5  mm.)  ;  of  the  wings,  4  lines  (^8 

mm.).     St  Martin's  falls,  Albany  river,  Hudson's  bay.     Walker, 

loc.  cit. 

73.  CUronomns  hilaris  Walker 

1848   Ohironomus   Walker.    List  Dipt  Brit  Mus.    1 :  17 

Hale.  Wings  bare.  Body  straw-color;  head  and  chest  tawny, 
the  latter  pix)duced  in  front,  and  having  its  usual  three 
stripes  of  a  yellow  color;  fwlei's  tawny;  eyes  black;  logs  brown; 
thighs  white  towards  the  base;  middle  slianks  pale  yellow,  ex- 
cepting the  base  and  the  tips;  wings  white,  each  having  a  broad, 
irregular,  brown  band  across  its  disk;  veins  yellow;  i:K)isers  pale 
yellow.  Length  of  the  body  1.5  linos  (-^>i  nim.)  ;  of  the  wings  3 
lines  (=6  mm.).    Habitat  unknown.     Walker,  loc.  cit. 

74.  Chironomns  antious  Walker 

1848  Chironomus  Walker.    List  Dipt  Brit  Mus.    1 : 21 
1878   Chironomus   Ost  Sack.    Cat'l.  Dipt  N.  A.    p.20 

Wings  hairy.  Chest  a  little  produced  in  front,  silky  white, 
with  the  usual  three  strij)es  of  bright  tawny  color;  abdomen  i)ale 
yellow,  hairy;  last  two  segments  dull  tawny;  legs  pale  yellow, 
hair>';  a  tawny  band  round  each  hind  thigh;  tips  of  the  thighs, 
of  the  shanks,  and  of  the  joints  of  the  feet,  tawny;  wings  whitish 
from  the  base  to  the  middle,  pale  tawny  thonce  to  the  tips, 
slightly  fringed;  |K)i8ers  pale  yellow.  length  of  body  2.5  lines 
(=5  nun.)  ;  of  wings  4  linos  (=^8  mm.).    Georgia.    Walker,  loc.  cit. 

75.  Chironomus  bimacnia  Walker 

1848   Chironomus   Walker.    List   Dipt  Brit  Mus.    1 :  15 
1878  Chironomus   Ost  Sack.    Oafl.  Dipt  N.  A.    p.20 

Female.    Wings   bare;   body   citron   color;   chest   produced   in 

front,  with  the  usual  three  stripes  of  orange  color;  a  black  dot 
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at  the  Up  of  each  aide  striiJe ;  feelers  browD ;  legs  dingy  ydlow^ 
wioge  pale;  i-eius  and  poiaers  jiale  jollow.  Length  of  body  l3Mm 
lines  (=^.r»  mm.);  nf  wings  2.S  lines  1=5  uim.).  rtt  MHitinUl 
falls,  Alimny  river.  Uudsou'H  bay.     Walker,  loo.  cit,  i 

76.  Cbironomns  confinii  Walker  J 

Walker.     list  DijiL  Itrlt  Mus.     1 :  15  1 

Osl    Snrk,     CofI,  DipL  N.  A.     p.2IJ  I 

Utle.  I'aie  joUowisli  gpw.'u;  the8t  with  the  usual  tliree  linOBi 
dull  red;  tbe  middle  t)(rl[m  divided;  hind  cliet^t  brown;  abdomea  J 
gretn,  yellowish  towards  the  hiute,  darker  at  the  ti|i;  the  sides  1 
hairj ;  feelei-s  brown;  It-gs  dull  ,wllow,  hairy;  wings  colorlesa^J 
hairy;  veins  jmle  brown;  jtolRers  white.  ] 

Ftmale.  <-'hei!t  yellow;  middle  stripe  not  divided;  abdomettj 
dingy  yellow.  length  of  tlie  body  one  lin«  (^  mm.) ;  of  thel 
wiugn  two  lines  {=4  mm.).  9t  Mnrtin'si  falls.  Albany  river.  Hud-  J 
son'e  bay.  Walker,  loc.  cit.  In  the  be^tding  of  the  group  Walkeei 
Bays  that  the  wiugH  (ire  bare.  ■ 

77.  Chtro&omui  pellnoidiu  Walker  I 

1848   Chironomiis  Walker.    List  Dipt  Brit  Mas.    1:21  1 

1878  ChlroQiJiiiua   Oat  Sack.    C«fl.  Dipt  N.  A.    p.M  I 

Male,    Itoily  jmle  yoJlowisli  gnvu;  fwlers  [lale  hi-own;  abdomen'' 
and  legH  very  hairy;  wings  colorless,  hairy,  depjily  fringed;  veins 
dull  yellow;   poisera  pale  yellow.      J,4'iigtli   of  the  body  J   line 
(=l.."i  mm.)  ;  of  the  wings  l.o  line  (-  If  nun.).    St  Martin's  falls 
Albany  river,  Ilndson's  bay.     Walker,  loc  eit. 

78.  ChironomuB  trichomerus  Walker 

1848   Chlrotiomua   Walker.    List  Dipt  Brit  Mus.    1:21 
1878   C  h  I  r  o  n  o  m  u  8   Ost.  Sack.    Cat"  1.  Dipt.  X.  A.    p.21 

Yale.  ^Villg8  liairy.  I'ale  gix-euish  yellow;  sides  of  abdomen 
frinfjed  with  liaii-s;  eyes  blaok;  feelers  and  legs  yellow,  the  latter 
thicklv  clothed  with  short  hairs;  wingR  wliitish,  dee]ily  fringed; 
poiser-K  jiale  yellnw.  Length  of  the  ln>dy  one  line  (^^2  mm.)  ;  of 
llie  win<;s  (wo  lines  (  4  Miiii.t.  St  Martin's  falls,  .\lbany  river, 
HudKon's  bay.     Walker,  loc.  cit, 

79.  Chironomus  sp. 

(ri.23,  fig.I3) 

In  the  figiii-e  mentioned  above  is  shown  the  labium  of  a  blood 

worm  found  in  Fall  creek,  Ithaca  N.  Y.,  in  the  quiet  water.     This 

laijium  i-eseiiihles  that  of   Chironomus   d  e  c  o  m  s  ,   but  the 

Icetb  ai-c  considerably  longer. 
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80.  Chironomiu  sp. 

1896  Ghironomus   Osbom.    Bui.  Iowa  Exp.  Station.    p.406 

The  larvae  were  found  in  the  city  water  at  Boone,  Iowa.  The 
larva  is  figured  and  briefly  described  by  Osborn,  loc.  cit.  It  is 
blood  red,  possesses  the  four  ventral  blood  gills  of  the  eleventh 
segment  as  well  as  the  anal  gills.  The  figure  shows  the  labium 
with  the  middle  tooth  shorter  than  the  first  laterals;  the  last 
laterals  longer  than  those  immediately  preceding  (pl.37,  fig.26, 
after  Osbom). 

81.  Chironomus  sp  ? 

(P1.22.  fig.7) 

Yellow  larvae  6  or  7  mm.  long  from  Saranac  Inn  N.  Y.  Head 
pale-  yellow,  tip  of  mandible  and  labium  black.  The  labrum, 
antennae  and  epipharynx  resemble  that  of  O  r  t  h  o  c  1  a  d  i  u  s 
shown  on  pl.2o,  fig.3.  The  lateral  surface  of  the  mandible  is  not 
-wrinkled;  the  maxillae  and  the  labium  are  as  shown  in  pl.22,  fig.7. 
The  setae  of  the  anterior  prologs  are  delicate,  curved  and  appar- 
ently not  i)ectinate.  The  posterior  appendages  resemble  those 
shown  on  pi. 25,  fig.6. 

82.  Chironomiu  sp. 
(P1.22,  flg.22) 

Larvae  from  Saranac  Inn  and  from  Ithaca  N.  V.  Hlood  red; 
length  8  to  10  mm.;  resembling  the  larvae  of  C.  flavicin- 
gula.  Differ  in  having  the  middle  pair  of  teeth  of  the  labium 
paler  than  the  laterals. 

83.  Chironomus  sp. 

A  blood  worm  from  Beebe  lake,  Ithaca  N.  Y. ;  resembles  the 
larva  of  C.  flavicingula  in  form,  size,  color,  shape  of 
prolegs,  and  appendages,  etc.  but  differs  in  the  form  of  its  labium, 
there  being  an  even  number  of  teeth  arranged  as  shown  on  pl.23, 
flg.6. 

84.  Chironomiu  sp. 

The  larvae  (collected  at  Saranac  Inn  N.  Y.)  construct  loose, 
black,  cylindrical  cases  comj^osed  of  sand,  decaying  leaves,  etc. 
These  cases  are  about  four  times  as  long  as  wide.  The  length  of 
the  larva  is  about  10  mm.;  the  maxillae  resembles  that  shown  on 
pl.22,  fig.7.  The  margin  of  the  labium  is  as  shown  on  pl.22,  fig.21. 
The  eyes  are  each  comiX)sed  of  two  distinctly  separated  spots. 

86.  Chironomus  sp. 
1900    OblronomuB  Pettit.    Mich.  Acad.  So. 

The  larvae  aix;  pale  gi'eeu  in  color,  and  very  small  and  slender. 
They  were  found  to  mine  in  the  water-lily  leaves.  The  insect 
works  by  tunneling  or  plowing  a  fuiTow  which  extends  from  the 
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NOTB. — Consult  also  the  auxiliary  key  containing  Walker's  species,  p.l98. 

In  occasional  specimens  of  some  members  of  this  genns  the 
part  whit'li  is  usually  yellow  is  found  to  be  black.  In  this  case, 
however,  the  blacli  is  shining,  and  easily  contrasts  with  the  vel- 
vet black  of  the  other  parts. 

1.    Cricotopns  tremnlns  Linne 
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lum  and  the  metanotum  shining  black.  The  abdomen  dull  black, 
basallj  and  at  the  incisures  whitish;  anal  segment  thicker  than 
the  preceding  one;  the  forceps  white.  Head  black,  the  antennae 
broT^^n,  its  haii*s  lighter  at  the  tip.  Legs  black  or  brown,  ante- 
rior coxae,  with  all  the  feinoi-a  at  their  bases  and  wide  bands  on 
the  middle  of  all  the  tibiae  white;  the  second  and  third  joints  of 
all  the  tarsi  also  white;  the  fore  metatarsus  markedly  shorter 
than  the  tibia.  Wings  grayish,  in  certain  lights  whitish. 
Halteres  white. 

Female.  Ditfers  from  the  male  in  having  darker  veins  in  the 
wings.    Length  2  to  3  mm.     New  Jersey  (Johnson). 

Translation  from  Schiner,  loc.  cit. 

2.    Cricotopns  geminattis  Say. 

1823  C  h  1  r  o  n  o  111  11  s  Say.     Joiirii.  Acad.  Nat  Sc.     Phil.    3 :  14,  4 

1859  Chlrononius   Say.     Compl.  Wr.    2 : 42,  4 

1878  Chironomiis    0«t  Sack.     Ot*l.  Dipt.  N.  A.    p.20 

1899  Cricotopus   Johnson,  in  Smith's  Cat'l.     Ins.  N.  J.    p.627 

Thorax  fu8<ous;  pleura  gray;  abdomen  white,  annulate  with 
black.  Humerus  ^n\}\  the  color  being  a  continuation  of  that  of 
the  pleura;  pectus  livid;  feet  white;  thighs  blackish,  pale  at  the 
base;  tibia  at  base  and  tip,  and  tarsi  at  tip  fuscous;  abdomen  with 
three  broad  double*  bands,  foniied  thus:  S(»cond  segment  fuscous 
with  the  exception  of  the  {)osteri()r  margin,  third  segment  fus- 
cous on  the  basjil  margin,  fourtii  s<»gment  fuscous  excepting  the 
posterior  edge,  fifth  segment  fuscous  on  the  basal  half,  sixth  and 
seventh  segments  entirely  fuscous.  I^ength  8-20  of  an  inch 
(3.75  mm.),  rennsylvania.  Say,  loc.  cit.  New  Jersey  (John- 
son). 

3.  Cricotopus  trifasciatus  Panzer 

1813  O  h  i  r  o  n  o  in  u  s    Panz.     Faun.   Germ,    p.l09,  18 

1818  Chironomns   Moi^'on.     Syst.  Besohr.     1:42.50 

1850  C  h  i  r  o  n  o  ni  u  s  Zot t.     1  )ipt.  Scand.     9 :  3556,  83 

1864  C  h  i  r  o  n  o  m  n  s    S<liin*^r.     Fauna  Austr.     2:610 

1818  Chironomns   tricinctus    Meigon.     Syst.  Beschr.     1:41,49 

1850  Chlrononius   Zett.     Dipt.  Scaml.     9:3555,82 

1864  Chironomns    Schiner.     Fauna  Austr.    2 : 610 

1874  Cricotopus  Y.  d.  Wulp.     Ti jds.  v.  Ent     17 :  132 

1877  Cricotopus    V.  d.  Wulp.     Dipt.  Neerl.     p.272,  3 

1878  Chlrononius    Ost.  Sack.     Cat'l.  Dipt.  N.  A.     p.2l 

(P1.24,  figs.  T)  to  10;  pl.29,  flg.l5) 

Larva.  The  larva  is  yellowish  with  a  brownish  or  reddish 
tinge.  Rome  are  wholly  yellow.  Ix?ngth  4  to  5  mm.  This  larva 
differs  from  all  others  thus  far  examined  in  having  a  bunch  of 
long,  fine,  pale  yellow  hairs  (pi .2 1,  fig.O)  near  each  lateral  margin 
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of  each  of  the  alifioiuinaJ  se^uientH.  Tbe  bair  tufts  aiv  about  a« 
long  as  a  sJDj^le  bod;  segment,  excepting  on  segmeDtt  one  anci 
two,  where  thev  are  shorter  or  entii-elj  wanting.  Tbe  head  is 
brown,  about  1.5  times  as  long  as  wide;  antennae,  labinim.  and 
epipharynx  resembling  Ihoee  shown  on  pl.2o,  fig.3;  the  aetae  at 
the  apes  of  the  labrum  longer  than  shown  here.  Mandibles 
(pl.21,  fig.6)  with  a  brancheil  liasal  and  two  simple  dorsai  setae; 
convex  side  wriukled.  Maxillae  (fig.5)  wilb  short  paljms,  a  few 
papillae  and  a  tuft  of  rnesjid  projecting  setae.  The  labium  lfig.5) 
Bomcwhat  triangular,  having  a  toothed  outline  as  shown  in  the 
flgure.  I'rothoracic  feet  with  numerous  curved  yellowish  brown 
setae.  Abdominal  setae  as  described  above.  The  anal  prol^e 
and  aiHiendages  were  destroyed  in  the  few  specimens  which  I 
,  hare. 

Pupa.  I^ength  :{  to  4  mm.  with  black  and  yellow  markings  of 
the  adult  showing  through  the  integument.  Each  prothoracic 
reapiratory  organ  is  slender,  nearly  cylindrical,  with  smooth  sur- 
face and  rounded  ends,  its  length  about  0.25  mm,  (flg.S.).  The 
markings  of  the  second,  third  and  fourth  abdominal  segments  aa 
,  Bhown  in  flg.7.  The  fifth,  sixth  and  seventh  are  similarly  though 
much  less  plainly  marked.  The  markings  on  each  segment  con- 
•ist  of  a  large  area  of  very  minute  caudad  projecting  setae  with 
'0.  few  scattered  bare  patches,  a  transverse  band  of  stouter  caudad 
projectiiiK  setae  iiiTir  llic  |nist.Ticir  riiai-triii  .'iDd  ;i  band  of  oepbalad 
projecting  setae  upon  tbe  margin.  The  latter  band  U  particu- 
larly conspicuous  on  the  second  segment.  The  caudal  appendage 
is  quite  small,  and  is  provided  with  three  pale  setae  on  each 
posterior  angle  (flg.lO,  which  also  shows  the  male  genitalia  of 
the  enclosed  imago). 

Imago,  male.  Dorsum  of  the  thorax  yellow,  with  three  wide 
nearly  confluent  shining  black  stripes;  a  spot  on  each  plearon, 
the  scutelhim,  sternum  and  the  metathoras  also  black.  The 
abdomen  dull  lil;ii  k.  the  lii'st.  fiitirtli  and  seventh  segment  with 
pale  yellow  cross  bands;  besides  this  the  posterior  matins  of  tbe 
other  segments  narrowly  white;  anal  segment  thicker  than  the 
others;  forceps  wliife.  Head  yellow;  the  palpi  black;  the  antennae 
brown,  its  liairs  white  at  tlic  ti[i.  I-ogs  black,  the  fore  coxae,  the 
bases  of  all  the  femora,  a  broad  baud  on  each  tibia  whitish;  the 
fore  tarsi  black  or  brown,  each  middle  tarsus  with  its  two  basal 
joints,  and  eacli  hind  tarsus  with  three  basal  joints  white.  Meta- 
tarsi of  the  fore  leg^  of  the  male  only  one  half  as  long  as  the 
tibiae.     Wings  whiti.sh. 

Female.  Abdomen  more  ycilowisli ;  one  may  sjty,  abdomen  yel- 
low with  three  black  fasciae,  tbe  two  anterior  ones  each  divided 
by  the  light  colored  incisures;  the  legs  also  with  more  yellow. 
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Length  3  to  4  mm.    Schiner,  loc.  cit.  (tricinctxifl).    North  Amer- 
ica (O.  8.) ;  Ithaca  N.  Y.;  Chicago  111. 

"The  variety  with  less  black,  the  thoracic  stripes  narrower,  and 
the  femora  only  black  at  the  tip,  is  known  as  var.  t  r  i  f  a  a  c  i  a  - 
tuB".    V.d.Wulp  (1877). 

4.  Cricotopns  exilis  n.  sp. 

(P1.24,  figs.  1-4;  pl.29,  flg.l6;  pl.33,  flg.2) 

Larva.  The  yellowish  green  larvae  were  taken  from  the  rocky 
bottom  of  the  shallow  but  swift,  Fall  creek  water  at  Ithaca  N.  Y. 
Length,  4  to  5  mm.  In  most  of  its  details  the  larva  is  like  that 
shown  on  pl.25,  figs.  12  to  15 ;  but  I  fail  to  find  a  seta  on  each  side 
at  the  baee  of  the  labium.  The  lateral  surface  of  the  mandible 
is  wrinkled  (flg.4),  and  the  curved  setae  of  the  epipharynx  are 
more  prominent  (fig.2) ;  neither  are  the  oblique  wrinkles  below 
the  teeth  of  the  labium  present.  Claws  of  anterior  prolegs  are 
coarse  and  pectinate. 

Fnpa.  The  pupa  is  yellowish  with  black;  the  colors  of  the 
adult  showing  through  the  integument.  Length  about  2  mm. 
The  markings  of  the  abdominal  segments  resemble  those  shown 
on  pl.25,  fig.7.  The  caudal  ai)):ondage8  consist  of  the  genital  sacks 
and  the  three  setae  at  the  end  of  each  lateral  process  of  the  anal 
segment. 

Imago,  female.  Head,  occiput  and  lipper  half  of  front  blackish, 
the  narrow  horizontal  si>ace  above  the  antennae  and  face  bright 
yellow;  palpi  brownish;  probocis  yellow;  antennae  brown,  the 
two  basal  joints  yellowish,  antennal  hairs  whitish  with  an 
occafdonal  black  one.  Thorax  dusky  yellow  with  three  wide 
shining  black  sfrii)es,  the  median  one  much  abbreviated  behind, 
and  ver\'  narrowly  divided  posteriorly  by  a.yellow  stripe,  lateral 
stripes  much  abbreviated  in  front.  Pleura  yellow  with  4  brown- 
ish spots  or  bars  at  base  of  wings;  pectus  yellowish  brown; 
scutellum  and  metanotum  black,  the  latter  with  a  very  narrow 
vellow  median  line.  Abdomen  black  and  vollow,  its  dorsum  with 
yellow  markings  as  follows:  First  segment,  narrow  basal  margin 
of  second,  very  narrow  apical  margin  of  third,  all  of  the  fourth 
and  fifth  except  brownish  clouds  among  the  marginal  setae,  sixth, 
seventh  and  eighth  faintly  at  base  and  apex,  and  all  of  anal  seg- 
ment; thus  leaving  most  of  the  second,  third,  sixth,  seventh  and 
eighth  blackish.  Genitalia  white.  Sides  of  abdomen  and  venter 
sordidly  yellow,  darkened  apically.  Near  the  posterior  margin  of 
each  segment  there  is  a  row  of  black  setae,  excepting  on  the  first 
segment,  where  they  are  paler  colored.  Coxae  yellowish.  The 
basal  one  fourth  of  the  fore  and  basal  one  half  of  middle  and  hind 
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femora,  yellow;  the  renminder  of  the  femora  blnck,  but  tlie  Iine<| 
I  of  division  not  aharplj  murk«>d.  Pore-  tibke  uHiite  with  blacki] 
I  boKes  and  tips;  ni)ddl<>  and  hind  tibiae  vellow  witli  blaik  tips,  aod  I 
BODietimes  bases  nlso.  Fure  mm  cUirii  brown;  middle  and  hind  I 
ones  jellowish  brown,  eat-li  joliil  darkened  apically;  fore  met**  ] 
tarsus  about  one  half  as  long  as  itn  tibia.  Wings  bare  and  s|Mit- 
tese,  veins  .yellow.     Venutiun  as  figured.     Halteres  yellow. 

Hale.  Like  tbe  femule  but  wirh  letw  yellow;  anttHinae  brnwa  j 
with  yellow  basal  juintH.  haim  pale  brownish;  genitalia  white,  1 
leugtb  1,5  to  2  mm.     ItliHoa.  N.  Y.  1 

5.  Cricotopui  bioinotas  Meigen.  J 

181S  Chlronooins    MWg.     fynt.  Hf^lir.     1:41.48  I 

IfifiO  ChltunoinUH  Zc'tl.    IXpt.  Sc^nnil.    QtS-VA  Si  1 

1804  Cbtronorouii   Scliliier,     Fniina  Austr.    2:010  I 

18T4  Cricotoj.us  V.  d.  Wulp,     Tljds.  v.  But     17:132  | 

1B77    Grlcotupus    V,  C.  Wulp.     Dlyl.  Nwrl.  p.2n.  2 
1830  CblrunomiiB  (llxonlns  Mctg.    Syst  BeKltr.    0 :2.%  101  | 

Head  with  tbe  nntennnc  and  moiilfa  itarts  black,  the  antenoal  . 
hairs  of  the  male  whitish  at  the  lip.  Thorax  tdiitiing  black  with 
jellow  humeral  s|>ot8  Imule^  or  yellow  wiUi  wide  aonietimeB  con- 
fluent longitudinal  lines  (female) ;  i«ciilellnii).  m4>fanotiim.  sternum 
black.  Abdomen  blni'k,  the  flrnt  and  the  fimrth  s^^ruients  and  in 
till.'  ft-niale  lln'  vriili-i-  iil.-;..,  \.')l(i\\  :  lit.-  .hisiH-i's  ..f  nuile  mi..hv 
white.  I.«g8  bliuk,  fore  coxae  and  fh«  bases  of  the  femora  pate 
yellow;  each  tibia  ou  its  niiddlc  section,  together  with  the  hind 
tarsi,  except  the  tijw  of  iho  joints,  white;  fore  metatarsus  one 
third  shorter  than  its  tibiae.  Wings  whitish,  the  anterior  wing 
veins  and  the  ci-ossverns  pale  blown  (pi. 21),  fig.17).  Length  214 
to  3  mm.     Y.  d.  Wnlp.  loc.  cit. 

Si'veiiil  s]«'iinieuM  fnini  llliaca,  X.  V.,  agree  jierfectly  with  this 
deacrijilitm.  In  one  or  two  H|ie<'iniPiis  of  the  male,  the  yellow 
hunieKal  siiot  is  indisliiicl.  and  in  anoilier  it  is  wanting.  Jn  some 
sjiecimenN  also  the  bind  legs  Jire  pale  bnnvn,  so  that  the  white 
tibial  ring  is  conspiciions  only  on  the  foiv  legs.  In  soTiie  female 
specimens  tlic  thoracii-  stripes  ai'e  brownish. 

6.     Cricotopus  varipes  Coqaillelt 
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epipharynx  with  several  pairs  of  rather  stout  curved  spiues, 
besides  several  small  setae;  the  lateral  arms  stout^  with  black 
apices.  The  mandibles  wholly  black,  with  the  lateral  surface 
faintly  wrinkled,  apical  tooth  long  and  slender.  Antennae  and 
labrum  as  with  C  .  e  x  i  1  i  s  and  Orthocladius  fugax 
(see  pl.25,  fig.3).  The  labium  and  maxillae  as  shown  on  pl.25, 
fig.22.  Each  eye  consists  of  two  spots  nearly  in  contact,  the 
anterior  spot  much  smaller  than  the  posterior.  Setae  of  the 
anterior  prolegs  are  coarse,  curved,  but  apparently  not  pectinate. 
Posterior  appendages  resembling  those  shown  on  pl.25,  flg.6. 

Pupa.  Colors  yellow  and  black.  Length  about  5  mm.  Itespira- 
tory  oi'gan  not  discovered  in  the  single  specimen  in  my  possession. 
Dorsum  of  abdominal  segments  uniformly  covered  with  minute 
spines.    Anal  apijendage  like  that  of  C.  e  x  i  1  i  s. 

Imago,  male.  (P1.2y,  fig.l8.)  llead  and  its  members  black, 
hairs  of  antennae  gray;  thorax  black,  mesonotum  highly  polished; 
metanotum  and  scutellum  oi)a4|ue,  velvet  bku'k;  abdomen  velvet 
black,  the  first  two  segments  and  the  hind  margins  of  the  following 
two  polished  yellow;  gCDitalia  yellow;  femora  black,  the  extreme 
bases  and  tixx'lianters  yellow,  front  tibiae  and  tarsi  brown,  the 
former  with  a  bi-oad  median  white  band,  other  tibiae  and  tarai 
yellow,  their  apices  brownish,  legs  only  pubes<ent,  lirst  joint  of 
front  tiirsi  two  thirds  as  long  as  the  tibiae;  wings  whitish  hyaline; 
small  crossvein  slightly  darker  than  the  adjacent  veins,  K44.3 
almost  straight;  halteres  yellow;  length  2.5  mm.  (irejit  Falls, 
Md.     Coqnillet,  loc.  tit. 

Female.  Like  the  male  excejjting  for  sexual  characters.  The 
white  band  on  the  fore  tibiae  is  nearer  the  l>ase  than  the  tip,  so 
that  the  black  at  the  basal  arti<ulation  is  much  less  than  at  the 
apical  end.  The  yellow  margins  of  the  third  and  fourth  abdominal 
segments  are  quite  narrow,  and  msirly  wanting  in  some  si)ecimens. 
The  thorax  of  the  female  is  more  brownish,  polished,  with  i»leuni 
and  humeri  paler,  sometimes  yellowish.  Male  and  female  from 
fiaranac  Inn,  N.  Y.,  Ithaca,  N.  Y.,  Washington  State. 

7.  Cricotopus  sylvestris  Fabricius 

17W  T  I  p  u  1  a    Fabr.     Enf.  Syst.     p.252,  80 

1805  C  h  i  r  o  n  o  m  u  s    Fabr.     Syst.  Antl.  p.47,  46 

1818  Chironomus  MciKen.     Syst.  Bcsohr.     1 : 43,  53 

1850  C  h  I  r  o  n  o  Di  u  s   Zett.     Dipt.  Scand.     0 :  3558,  85 

1864  C  h  I  r  o  n  o  111  u  s  Schiner.     Fauna  Austr.     2 :  611 

1874  Cricotopus   V.  d.  Wulp.    Tijds.  v.  Ent     17:132 

1877  0  r  i  c  0  t  o  p  u  H    V.  d.  Wulp.     Dipt.  Ntwl.     p.274,  8 

1890  Cricotopus    Johnson,  In  Siiiith's  Cat'l.     Ins.  N.  J.     p.027 
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18211  Cliironomus    t  r  1  n  n  n  u  t  a  t  ufl    Macq.    ReoocU   Sot  Be   Agri.  I 

Lille.     p,2Ct2,  30  J 

I    1838  ChtrooDinus  Melge'Q-     Syst.  Itefx^kr.    7:9.139  1 

UM  ChlruiiomDB  Tlbratorlus  Melgen.    KUas.    1:16,18  I 

Hale.  Itorsuiu  of  the  thorax  yellow,  with  three  black  stripe8,J 
often  cuntlueut  posteriorly,  a  s[M>t  on  au'h  pleuron,  the  st-utel-  j 
lum,  sternum  and  the  raetanotnin  shining  hlatk.  The  abdomen  4 
blat'k,  the  base  aud  the  ini-isures  yellowish  or  n-bitish,  the  inci*-  J 
are»  of  the  fourth  and  fifth  segments  usually  wider,  fascia-like;  J 
in  fart  the  markinj^  of  the  abdomen  somewhat  variable;  the  anal  1 
segment  wide;  the  forceiis  white.  Head  brownish  yellow;  the  I 
pfllpi  darker;  aulennae  hrowji,  its  hairs  lighter  at  the  tiiis.  LegS'  I 
blHt-k,  the  fore  coxa*!  and  feinom  narrowly  white  at  the  bases,  i 
each  tibia  with  ii  wide  white  or  yelhiw  iHind  at  the  middle,  middle  | 
femora  with  Ibe  buMw  widely  ^^ellowish,  hind  feinom  whitish  to  \ 
the  tip;  fore  Inrsi  all  blark  or  brown;  middle  tarsi  to  the  third,  , 
tlie  hind  tarsi  to  the  fonrth  joint  wbitish;  metatarsus  of  the  fore  < 
leg  about  one  half  as  long  as  its  tibia.  Wings  whitish;  venation  I 
as  figured  (pl.29.  flg.19).  4 

Eemale.    The  female  has  the  base  of  the  abdomen  and  the  venter  1 
yellow,  the  incisures  being  wbitish.     Length  2  to  3  mm.    Schiner, 
loe.  rit.    New  Jersey  (JobnHonl.    Some  specimens  from  Chicago, 
TIL.  agree  perfei-tiy  with  the  almve  descriptions. 

8.    Cricotopas  debilis  WilliBton 

1890  Orthoclfldiua  Will.  Trans.  Eat,  Sw.  London.  i).276 
(ri.29,  flg.20) 
H&Ie.  Rod  or  reddi.sh  yellow.  Plumosity  of  the  antennae 
browniNh-black.  llesonotnm  with  three  shining  brown  spots  or 
stripes,  narrowly  separale<l.  .\bdonien  slender;  eath  segment 
with  brown  posterior  baud,  Legs  yellow;  front  femora  brown  on 
distal  I'Tid;  front  tibiae  light  yellow  on  the  proximal  half  or  two 
fifths,  dark  In-own  on  the  distal  j>ortion,  about  one  third  longer 
elatarsi ;  front  tarsi  infuscated;  thefour 
at  iafnsiated  distally.  Wings  hyaline. 
Mist. in.  Ini'.  rii,     St  Vincent  Island. 

ijie  s|>eriaien  (jf  this  species  now  in  the 
i  III.  anil  find  that  it  should  be  included 
iisload  of  with  Orthoeladius  as 
:  unless,  as  tlii'  Ahlie  KiefCer  has  already 
1  u  s   shonhl  Im'  eonsidered  as  a  synonvm 
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OeniuB  40.  Camptocladius  V.  d.  Wulp 

Tijdschr.  v.  Entomol.  XVI  (LXX)  ;  XVII,  133 
Resembles  in  most  i-espects  Cricotopus;  the  fore  meta- 
tarsus is  shorter  tliaii  its  tibia ;  the  anal  segment  of  the  male  is 
short  and  broad,  the  claspers  white  with  white  hairs.  Legs  uni- 
colored,  at  least  not  white  and  black  annulate.  The  halteres  of 
most  of  the  known  species  are  dark.  Wings  bare,  R4+3  is  bent 
upwards,  sometimes  short  and  ending  noticeably  before  the  end 
of  the  eosta,  or  running  close  to  it  for  a  distance,  the  cell  R44.5 
therefore  quite  broad ;  the  crossvein  usually  on  or  proximad  of  the 
mid  length  of  the  wing;  the  cubitus  forked,  the  base  of  the  fork 
usually  noticeably  distad  of  the  crossvein ;  the  lower  branch  sinuous 
(pl.80,  figs.  1  to  4).  Usually  small  bla<k  S|)ecie6  from  1.5  to  3  mm. 
in  length.     In  other  respects  like  C  h  i  r  o  n  o  m  u  s. 

The  larvae  of  some  species  have  been  f oundi  in  dung.  Accord- 
ing to  Arribalzaga  the  palpus  in  Gamptocladius  has  but 
one  joint;  in  all  the  species  that  I  have  seen  there  are  four  joints 
as  in  Ohironomus. 

KEY  TO  SPECIES  OF  CAKPTOCLADinS 

Imagines 
a  Thorax  with  more  or  less  yellow 
b  Abdomen  and  thorax  yellow,  the  latter  w^lth  three  wide  blackish  lines ; 

wings  slightly  hairy  (Greenl.) 1.    gramlnicola 

hb  Abdomen  pale  fuscous,  or  fuscous 

c  Anterior  crossvein  is  about  one  third  the  wing  length  from  the  base; 
thorax  yellow,  black-striped ;  abdomen  pale  fuscous,  more  yellow- 
ish anteriorly ;  legs  yellow  ;  length  1.5  mm. ;  female 

2.    Camptocladius  sp. 
cc  Anterior  crossvein  is  two  fifths  wing  length  from  the  base ;  abdomen 

fuscous :  length  2  mm 3.    fumosus  n.sp. 

aa  Thorax  wholly  black 

h  The  crossvein  is  noti<eaMy  proximad  of  the  fork  of  the  cubitus 
c  Fore  metatarsus  about  one  third  shorter  tlian  its  tibia 
d  Ut^  not  parallel  to  the  costa,  the  cell  above  it  quite  distinct; 

wings  hyaline,  whitish ;  length  2 mm 4.    aterrlmus 

dd  R«fa  long,  and  curves  so  as  to  be  nearly  parallel  to  the  costa, 
nearly  obliterating  the  cell  above  it,  especially  toward  the  apex; 
wing  often  with  a  slightly  smoky  tint;  body  subshlning;  no 
black  dash  at  the  base  of  the  wing;  length  1.5 mm. 

7.    minimus 
cc  Fore  metatarsus  about  one  half  as  long  as  its  tibia 

d  Fore  legs  pubescent,  middle  and  hind  ones  sparsely  short  pilose; 
palpi  black,  thorax  black,  lightly  cinereous,  with  two  rows  of 
yellowish  hairs;  wings  white;  length  1.75  to  2.25mm.  (Green- 
land)    5.   pumlHo 

dd  Not  as  described  Above 
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e  The  posterior  braacb  of  the  radiuB  ends  far  before  Oie  tip  qf  H 
tbe  wing:  wing  milk  wblte  witli  a  abort  blade  bar  at  tts 
base;  antc-QDae  of  tbe  male  with  pale  batrs;  length  1.5  to 

2mm e.   byslnnua 

ee  Rrh  moderately  long :  peduncle  of  Ibe  balteres  pale :  wlog  milky 
white;  antennae  and  palpi  black  (Greenland) ..  .8,    parvus 
bb  CroBsveln   but  little  If  any   proxlmud  of  the  fork  of  the  eabltns. 
Greenland  species 

e  Middle  lega  very  pilose 9.    v  e  I  n  1 1  n  u  s 

ac  Middle  tibiae  and  tarsi  nearly  bare 10.   extremus 

Note — Compare  also  the  iiuslllary  key  containing  Walker's  epeclee 
P.1B8 

1.    CamptooladinB  p-aminioola  Lnndbeck 

1886   Chirononius    Lundbt-cb.    Vidensk.  Meddel.    p.2T8.  B& 
1902   Oamptviilndlus  Kertesa.    Cafl.  Dipt.    1:214 

Hale.  Thorax  yellow,  subehining,  with  throe  hinckish  brown 
stripCH.  the  middle  one  posteriorly,  the  lateral  ones  anteriorly 
abbreviated;  the  pleura  yellow,  tbe  peotua  blackiah  brown,  ai.'utei- 
lum  yellow,  metathorax  brown.  Tlie  abdomen  yellow,  with  yellow 
baira,  toward  the  tip  eonietimes  a  little  darkened.  The  antennae 
y*llow  or  pale  browti,  the  pal|»i  yellow.  The  legs  also  yellow  or 
pale  brown.  The  balteres  yellow;  tbe  wings  white,  the  anal  lobe 
moderately  produced,  obtiise-angled,  the  veins  pale,  toward  the 
costal  iMirdcr  a  little  dnrk^r.  The  voin  Ttj^,  is  utraifrht,  the  postii 
is  (iroduced  a  little  beyond  the  tip  of  the  wing,  M  is  almost 
straight,  and  runs  into  the  tip  of  the  wing,  the  cnbitaB  forks 
under  the  crossvein,  its  upper  branch  enters  tbe  wing  margin 
under  the  tip  of  'R,+.,;  its  lower  branch  is  suddenly  deflected. 
The  middle  and  hind  legs  are  yellow  pilose,  the  fore  pair 
l»ubesceBt,  the  anterior  metatarsus  a  little  shorter  than  the  tibia. 

Female.  Similar  to  the  male,  but  shorter,  and  also  paler  in 
color;  tbe  antennae  shorter  than  the  thorax,  the  abdomen  pale 
yellow,  tbe  posterior  margins  of  tbe  segments  darker,  the  wings 
wider,  and  finally,  the  tip  of  the  wing  very  thinly  haired.  Green- 
liinil.    L\indl»eck,  loc.  cit. 

The  male  has  a  few  very  indistinct  hairs  ujwn  its  wing  near  the 
upcx :  the  hairs  upon  tlie  wins  of  ^be  feni.Tlp  arc  rather  more  con- 
spicuous.    Lnndherk.  loc.  cit. 

From  this  st.ateniont  it  appears  that  this  si)ecie8  might  with 
propriety  have  l>een  rhissed  with  M  e  t  r  i  o  c  n  e  m  u  s. 
2.  Camptocladins  s]i. 
(PI.30,  flg.l) 

Female.  A  single  spei-imon  from  Lake  Forest  Til.  resembles  the 
next  species,  C  f  ii  m  o  s  u  s  .  hut  difTcrs  in  Iipin^  paler  or  more 
yellowish,  and  in  having  the  small  crossvein  at  about  one  third 
tbe  wing  length  from  tbe  base.    Length  1.5  mm. 


¥ 
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3.  Camptocladins  fnmosns  n.  sp. 
(P1.30,  fig.2) 

Kale.  Fuscous.  Head  and  palpi  duekj  yellowish,  occiput  gray- 
ish :  antennae  wholly  fuscous,  the  hairs  brown.  Dorsum  of  thorax 
with  three  Avide  subshining  black  or  dark  brown  stripes,  the  an- 
terior margin,  the  humeri,  the  narrow  lines  separating  the  dorsal 
stripes,  and  the  pleura  yellow,  the  scutellum  brownish  yellow; 
sternum  and  metanotum  subshining  brown  or  blackish.  Abdomen 
and  genitalia  uniformly  fuscous,  with  pale  hairs.  Txigs  pale  fus- 
cous, the  bases  of  the  femora  yellow.  TTairs  pale.  Front  meta- 
tarsus about  one  half  as  long  as  its  tibia.  Wings  hyaline  with  a 
yellowish  tinge;  the  fork  of  the  cubitus  is  beyond  the  crossvein; 
tip  of  R4+.-  is  rather  close  to  the  tip  of  the  wing  and  distad  of  the 
extremity  of  €Ui.    Halteres  yellow.    TiCngth  2  num.    Ithaca  N.  Y. 

4.  Camptocladius  aterrimus  Meigen 

1818   Chlronomiis  Meipen.    Syst.  Beschr.    1 :47,  59 
1839  Chlronomns    Staeger.    Kr5J.  Tidsskr.    2 : 578,  61 
1850  Chlronomus   Zett.    Dipt.  Scand.    9 :3573,  99 
1864  Chlronomus  Schlner.    Fauna  Austr.    2 : 612 
1874   Camptocladius  V.  d.  Wulp.    Tijd.  v.  Ent    17:133 

1877  Camptocladius   V.  d.  Wulp.    Dipt  Neerl.    p.276 

Velvet  black.  Antennae,  legs  and  halteres  black,  plume  of  the 
antennae  of  the  male  blackish,  with  a  whitish  shimmer  near 
the  tip.  Fore  metatarsus  about  one  third  shorter  than  its  tibia. 
Wings  whitish,  the  anterior  veins  T>ale  brown,  the  others  uncol- 
ored,  without  a  short  black  longitudinal  dash  at  the  root  of  the 
wing,  R4J.-  gradually  bent  toward  the  costa  and  joining  it  not  far 
from  the  end ;  the  posterior  branch  of  the  cubitus  somewhat  less 
bent  than  in  C.  byssinus;  length  2.25  mm.  Fork  of  the 
cubitus  noticeably  distad  of  the  crossvein.  V.  d.  Wulp,  loc.  cit. 
Greenland;  Staeger,  loc.  cit.;  Michigan;  New  Jersey. 

5.  Camptocladius  pumilio  Holmgren 

1869   Chlronomus  ITolmp.,  K.  Svensk.     Vet  Akad.  Handl.    8 :5,  41 

1878  Chlronomus  Ost.  Sack.     CatM.  Dipt.  N.  A.    p.21 
1898   Chlronomus    Lunrlb.     Vidensk.  Moddel.    p.276,  57 
1902   Camptocladius    Kertosz.    Cat'l.   Dipt.    p.l:215 

Hale.  Thorax  black,  lightly  cinereous,  subshining,  posteriorly 
with  two  cinereous,  strongly  ajjproximated  stripes,  with  yellow 
pile  arranged  in  two  rows.  Abdomen  black  or  fuscous  black, 
the  base  sometimes  paler,  shining,  and  with  yellow  pile.  The 
antennae  a  little  longer  than  the  thorax  (not  shorter  as  Holm- 
gren has  it).  The  palpi  are  black;  the  legs  are  more  or  less 
brown.  The  halteres  are  fuscous  black,  with  the  peduncle  some- 
tfanes  sordidly  white.    The  wings  are  whitisU  liy^Avaa^  \3dl^  ^:cl^ 
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IoImv  inodfratMi  jirorliireii.  rounded,  ohtiise  nnt^lci);  Hit- 
toward  the  costal  border  nre  brown,  the  otht-rs  tliin  and  palp. 
lioth  branchps  of  the  radius  rupved;  the  costn  does  not  extend 
bevond  the  tip  of  the  vein  It,+-..  the  media  nms  into  the  margin 
of  the  wing  a  little  beyond  the  tip.  cubitus  forl;a  far  distad  of  the 
cnwBvein.  its  anterior  bram-h  ends  in  the  posterior  margin  nf 
the  wing  a  little  proxJmad  of  the  end  of  Ilj+-„  the  posterior  branch 
is  suddenly  deflected.  The  middle  and  hind  legs  are  sparsely 
pilose,  the  fore  pair  is  pubesi-ent:  the  metatarmis  of  the  fore  legs 
is  birt  little  mwre  than  one  half  an  long  as  its  tibia. 

Female.  The  antennae  shurler  than  the  tliormt,  the  wings 
shorter  and  wider,  the  veins  a  little  more  distinct,  the  media  more 
curved,  and  the  alxloiiien  more  robust;  evervthins  else  as  with  the 
male.  I^ength,  mnle  end  female.  1.7ri  to  2.25  mm.  nri'enland. 
Liindbeck,  lor.  cit. 

6.  Catnptocladius  bysaiaus  Ki'lmink 
]S03   Tlpuln   Sfhrnnl;,    Fnunn  Boies     3:76.2330 
1S18  Clilrononius  MelpM.     Bysl.  Bonrtir,     1:40.53 

184C   C  li  I  r  o  a  o  ui  a  B   Stavgor.    KrBJer.  Kuturb.  TIds.  a.  s.    1:352.7 

IftSO  Chiron  o  mil  8  Keif.    l>lpt,  Sennd.    9:R572.  88  ■ 

1804   Chlronomas  Schlner.     Fauna  Ansir.    2:012  ■ 

1874   CamptoelBrtln§  V,  <1.  Wul|i,    Tljdsi-hr,  v.  Eiit    ITtIM  " 

1S77   C  a  m  p  t  o  p  1  a  d  1  u  s   V.  a.  Wulp.    Dipt.  Nperl.    p.276 

1878    Chlronoiuufi    Ost.  S(n.'k.     Cafl.  Dipt.  N.  A.     p,20. 

1808    Cliironomus    I.undli.     VMpiisk.   Meddcl.     p. 273,  53 

Velvet  black;  antennae  brownish,  phinie  of  the  male  antenna 
whitish.  Legs  blackish  brown  or  pitchy,  the  hind  legs  hairy,  the 
foi-e  metatarsus  almot  one  half  as  long  as  its  tibia,  the  remaining 
joints  in  decreasing  lengtlis.  Tlalteres  l)Iack,  Wings  milk  white. 
with  almosl  colorless  veins  e.vcepting  at  the  I'oot  of  the  wing, 
where  there  is  a  short  black  dash  Hhe  basal  portion  of  R) ;  B,+;i 
short.  t)enl  Inward  the  costa,  which  it  enters  far  from  its  ex- 
tremity (pl.30.  flg.3)  :  the  coll  R;+:,  henee  ipiife  wide  even  near 
its  apical  end;  (losterior  branch  of  the  cubitus  sinuous;  fork  of 
the  cnbitiis  iioliccnblv  dislad  of  the  cntssvcin.  T-rngth  1.7.">  to 
•2:2r,  mm.  V.  d.  Wnlji.  ]».-.  <-il.  \.>w  -Icrsrv.  (.Johnson.  ISODt  ; 
(irecaland  (Staeger  and  LiiiulhcikU  tlha.^i  \.  Y.,  Michigan, 
\\'ashinR:lon  Slate.  Alaska. 

7.  Camptocladius  minimus  Meigen 


1877    CamptOciadluB    V.J.  Wulp.     Dipt.  Xut-i).    p.277 
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Blacky  slightly  shining.  Antennae  black,  the  plumbs  of  the 
male  dark  brown.  Legs  blackish  or  pitchy  or  even  yellowish 
brown;  the  fore  metatarsus  one  third  shorter  than  its  tibia.  Hal- 
teres  black.  Wings  with  a  grayish  tint;  the  anterior  veins  pale 
brown,  the  others  uncolored;  no  black  dash  at  root  of  wing;  B,^^ 
bent  upwards  toward  the  costa  and  for  a  short  distance  appears 
to  coalesce  so  that  at  a  casual  glance  it  api>ears  thickened  at  the 
end;  posterior  branch  of  cubitus  not  so  stix)ngly  bent  as  in 
bvssinus:  fork  of  the  cubitus  noticcmbly  distad  of  the  cross- 
vein,  pl.30,  fig.4.  length  1.25  to  1.75  mm.  Ithaca  N.  Y.;  Idaho. 
Larva  found  in  dung  (Howard,  1901). 

8.  Camptocladius  parvus  Lundbeck 

1898    Chironomus    Lundb.     Vidensk.   Meddel.    p.275,  55 
1902   Camptocladius    Koitesz.    Cat'l.  Dipt     1 : 215 

Female.  Thorax  black,  somewhat  shiniug,  with  two  sometimes 
indistinct  cinereous  stripes,  or  Avith  three  black  stripes,  the  mid- 
dle one  j[K)8teriorly,  the  lateral  ones  anteriorly,  abbreviated.  The 
seutellum  is  brown,  the  abdomen  is  black  or  fuscous,  slightly  yel- 
low i»ilose.  The  auteuuae  and  palpi  are  dark.  The  legs  are  brown, 
more  or  less  pale.  The  halteres  are  dark,  the  jK^duncle  and  the 
l>ase  of  the  knob  sordidly  white.  The  wings  ai*e  hyaline,  in  cer- 
tain lights  clear  white,  {)ruinose  or  milky,  the  posterior  margin 
hmg  ciliated,  the  anal  lobe  but  little  produced,  rounded;  the  veins 
pale  and  thin;  the  radius  is  somewhat  brownish,  its  anterior 
branch  is  short,  and  runs  into  the  costa  near  the  middle  of  the 
wing;  its  posterior  branch  is  nearly  straight,  the  media  curves 
towards  the  tip  and  runs  into  it,  the  cubitus  forks  somewhat 
distad  of  the  crossvein,  its  iKxsterior  branch  is  suddenly  deflected, 
the  anterior  branch  and  the  main  trunk  ai*e  about  of  equal  length. 
The  middle  and  hind  legs  aw  distinctly  ]nlose,  the  anterior  meta- 
tarus  is  one  half  the  length  of  its  tibia.  l^*ngth  1.5  mm.  Gi-een- 
land.    Lundbwk,  loc.  cit. 

9.  Camptocladius  velutinus  Lundbeck 

1806    Chiron  o  in  u  s    Lundb.     Vidonsk.  Meddol.     p.274,  54 
1902    Camptocladius    Kortosz.     Cafl.  Dipt.     1:215 

This  si>ecies  resembles  C  .  b  y  s  s  i  n  u  s  and  C.  minimus, 
but  differs  from  the  former  in  having  smoky  wings  and  in  being 
smaller;  from  the  latter  in  having  shorter  metatarsi,  and  from 
each  in  its  wing  venation. 

Female.  Thorax  black,  velvety,  with  two  indistinct  longitudinal 
stripes,  anteriorly  conlluent;  the  abdomen  black,  velvety,  sjwirsely 
yellow,  pilose;  the  seutellum  brown.     Antennae  and  palpi  dark. 
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The  1^1  black  or  blackish  brown.  The  halteres  are  dark,  pedoncle 
nod  bane  of  koob  soiuetimea  sordidly  white.  Tbe  wiugs  gray  or 
RQioky,  the  anal  lobe  niodvraifly  i>ruduc^  into  an  obtuae  angle; 
tbe  reioa  are  thio  anil  pale,  tbe  radios  is  dark,  B,^  almost 
Rtraigbt.  tb«  ooata  exti-ads  a  littlt;  beyond  tbe  tip,  the  media  tuna 
iDto  the  tip  of  the  wing,  the  fork  of  the  cobitos  is  about  opposite 
the  croKsrein,  its  posterior  branch  suddenly  deflected.  The  middle 
and  bind  1<^  are  very  pilotte,  Ibc  fure  Bietatarmu  iti  about  one 
halt  tbe  length  of  its  tibia.  Lengtb,  1.5  mm.  Oreeoland.  Lund- 
beck,  toe.  cit. 

10,  Cemptocladloi  extremiu  Holmgren  l 

lasa  CblronouiDB  lIolnii,T.    K.  Sv«i»k.  VcL  Akad.  lloiuU.    8:5.40    H 
UOS  OliirouuiuUB   Liiuill>.     Vldi-wk.  Ueddel.    [-'.nO,  GA  ^ 

1802   CBUiiJloi'lHdlus  Kertesz.    Cat'l.  Dl[>t.    1:214  ' 

ISaC  ClilruuomUH    aterrlmns    Dulieiu.    Ofv.  K.  Vet.  Akad.  FGrb. 
p.575.  21,  jinrt 

1Ir1«.  Bluek,  Kilky.  Antennae  Tuikous  black.  Wings  wbitleh 
hyaline,  toward  tbe  costa  subinfiiacated;  tbe  balteres  fuscous 
blaok,  the  legs  tbe  eatne  color. 

Female.  Ulaek,  cinereous  pruin<i«e.  The  antennae  pilose,  tbe 
legs  fuscous  black.  Wings  somewhat  cinereous  toward  the  costa, 
sabiufuscuted.     Uulteres  dark. 

Ifale  and  female.  Wings  iiioderaiely  wide,  bare,  the  murgine 
ciliated,  tbe  aiitei-ior  veins  stronger  and  darker  than  the  others, 
wbicb  are  pale  and  thin;  there  are  two  distinct  spurious  costal 
veins  (folds'/);  a  short  subcostal  vein  ia  usually  present.  The 
fork  of  the  cubitus  is  a  little  distad  of  the  ci-ossvein,  CUj  much 
curved  j  Kj+j  ends  very  near  the  tip  of  the  wing.  The  legs  of  tbe 
male  have  longer  pile  than  those  of  the  female;  in  both  sexes  the 
tibiae  and  the  tarsi  of  the  fore  and  middle  legs  nearly  bare.  The 
fore  tibiae  rather  long,  straight,  thickened  at  the  base;  fore  meta- 
tarsus one  half  or  at  least  one  third  shorlei'  than  its  tibia.  Lengtb 
about  1,0  mm.     (Ireenlaud.    Ilolmgix'U,  loc.  cit. 

This  sjH?cies  is  closely  related  to  C.  byssiaus,  but  it  differs 
ill  Ihiit  llie  base  of  the  fork  of  the  culiitus  lies  under  the  erossveiu 
.PI-  bill  link-  .lislad  of  it.     LuTHllKrk,  l(.r.  <ii. 

Genus  41.    Orthocladius  \'ii]i  diM'  Wulp 

Tij'lsdJr.  V.  Kntoiiiol.     XVI  (LXX)  iind  XVII,  1.32 

'I'Ih-  larvae  and   pujiiic  grciitly  I'cscnihic  those  of    (J  r  i  c  o  t  o  ■ 

l>  11  .s .  and   I  have  lKH.'n  unable  to  Iind  a  Ninyk^  i-li;ir;tiier  which 

will  scjiarato  all  the  spci'ioa  of  the  one  genus  fri.ini  those  of  the 

other. 
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Imago.  Resembles  Cricotopns  and  Camptocladius. 
The  fore  metatarsus  is  shorter  than  the  tibia;  the  legs  are  not 
black  and  white  annulate^  but  nearly  uniform  in  color,  either 
dark  or  light,  in  the  latter  case  at  most  with  only  dark  articula- 
tions. Wings  bare,  B^  enters  the  costa  beyond  the  mid  length  of 
the  wing;  B^^^  straight  or  only  slightly  bent,  reaching  the  end 
of  the  costa;  crossvein  at  or  even  before  the  mid-length  of  the 
wing;  the  forking  of  the  cubitus  usually  noticeably  distad  of  the 
crossvein ;  the  posterior  branch  straight  or  gently  curved.  Geni- 
talia of  the  type  shown  on  pl.33,  flg.l,  thus  resembling  Cricoto- 
pns (flg.2).  The  species  usually  small,  though  occasionally  of 
moderate  size.  In  other  respects  like  Chironomus.  It  will 
be  noted  that  it  does  not  differ  structurally  from  Cricotopus, 
differing  only  in  color  characters. 

KEY  TO  SPECIEB  OF  OBTKOCLADirTB 

Larvae 
a  Mandible  slender  with  sharp  apex ;  antennae  slender ;  margin  of  labium 

irregular,  pl.24,  fig.l2 5.   f  1  a  v  u  s  n.  sp. 

aa  Mandible  rather  stout ;  margin  of  labium  with  regular  teeth 

h  First  laterals  of  the  labium  notched  on  the  outer  margin;  mandible 

with  lateral  surface  wrinkled 15.   f  u  g  a  z  n.  sp. 

&&  First  laterals  with  rounded  margins 

0  Labium  on  the  lower  surface  with  two  conyerging  folds,  pl.25,  fig.l4 

7.   sordidellus 
CO  Labium  without  these  folds,  pl.24,  flg.21 8.    nivoriundus 

Pupae 

a  Posterior  margin  of  each  abdominal  segment  with  a  row  of  long  stout 

setae,  pl.24,  figs.  15  and  IG 5.   f  I  a  v  u  s  n.  sp. 

aa  The  segments  without  these  setae 

b  Dorsal  surface  of  each  segment  nearly  uniformly  covered  with  minute 
spines  and  four  pairs  of  setae;  respiratory  organ  with  enlarged 

apical  end,  pl.24,  figs.  22,  23,  24 8.   nivoriundus 

hb  Dorsal  surface  with  several  transverse  patches  of  minute  spines 

0  The  patch  covering  the  center  of  the  disk  of  each  segment  largest, 

pl.25,  figs.  7  and  11 15.    fugax  u.  sp. 

CO  The  middle  band  consists  of  two  irregular  rows  of  short  stout  spines 

7.   sordidellus 
Imagines 

a  Yellowish  species.     (The  females,  and  the  species  with  brown  abdomens, 

should  be  sought  for  in  the  next  section  also.) 

b  Large  species  6  mm.  in  length ;  yellow ;  thorax  with  threu  dark  yellow 

or  brown  stripes;  abdomen  with  two  brown  spots  on  each  segment; 

male 1.  par 
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&b  Smaller  spedea  vith  pnl^  cT  yellovieb  brovn  fitMlonieo :  if  not.  Utea  ■ 

UtnloDieD  U  without  illvtlnrl  siniti 

o  Tliorin-l<-  "(ripen  lilack 

d  Tliurui  ytlluw ;  lhr4H^  tlitnn  na  tuesonalntn.  spot  below  encb  wlnftj 

Ibo  pooTiM  anil  iiielauuluui  Mack,  mesouotum  blghlj  p<dtslM<l, 

svuli-lluni  brotmlah  ;rll»n' ;  legs  brown,  fore  mplalarsna  tbree 

foiiiDiB  as   lon£  uh   Its  tililu;   Ipneth  2.&mm.;  abdomRn  pnle 

browu;  oinl^.     iDlsrrict  of  CalumbisI —    politiis 

tfil  Abdonien  fuseonB  black;  legs  bronnlsb;  lenstb  3  mm.;  feinule. 

(S«e  Boriildellus    also) 3.    frlgldua 

cc  Thorade  stripes  Urdwn  or  reddt^h 

J  AbdoiuoQ  of  male  n'itli  spots  on  allies  at  last  two  si<smrats.    East- 
ern specl« t   oceanicus 

dd  Ahdomeii  not  sjiotled 

e  SiHK-ks  Iiuvia^  black  tjbine  nml  tarsi ;  IcnglU  3^  to  4  mm. 

6.    tlarns  n-sp. 
ee  Tlblnc  ond  tnrHl  j-ellow  or  pal«>  fnscouB ;  smaller  Epedes 

/  Minute  yelluw  spedea  bavlng  tlic  crosBveln  of  the  wine  st  the 

b«gnl  tlifrd;  lenstfa  .75  to  1mm 0.    aord  eua  n,  sii. 

ft  Larger  siim-lt-a  with  the  crossveiit  bcjond  the  basul  third  of  the 

wlug ;  length  2  tu  3 mm ,. 7.    sirdldellaa 

aa  Blackliih  or  (iiscous  species 

b  Wings  with  an  hourglass- shaped  spot 20,    clrpsfdrua 

bl>  Wings  not  so  marked;  lialtcres  dark 

c  Wlugs  sitglitly  smoky  In  both  sexes;  for  metatarsus  over  .B  aa  long 
OS  Its  tlbfa 
d  fore  legs  of  iiialo  long  Imircd ;  thorax  of  female  anteriorly  with 

yellow  siMJls 19.    barbicornls 

d'l  Fore  legs  of  iiinle  nearly  bare ;  thorax  of  female  blackish 

cc  Wings  of  the  male  at  least,  uillk  white:  fore  metatarsus  abont  one 
balf  as  long  as  its  tibia;  larva  terrestrial..  .0.    stercornrlua 
bbb  Wings  not  so  marked;  hnltcres  white  or  pale 

c  I.egK  pale;  thorax  with  three  stripes,  sometimes  indistinct 

>us  about  oue  biilf  as  long  as  its  tibia;  hind 
■iearcely  pubescent ;  length  1  to  1.3  mm. 

10.  atomarius 
III  Fore  metatarsus  more  tban  one  half  as  long  aa  its  tibia 

I  'I'li'irax  yellow  with  three  brown  stripes:  scutellum  yellow, 
nielallirn-nx  hliicii :  alulonieu  bri'wnish.  or  sordidly  yellow; 
leg.i  iKile  .vc'lluw,  tiiipcl  witli  black;  win^«  wlilte;  leiicth  2  to 

4  mill T.    s  o  r  (1 1  d  e  1  I  u  s 

re  Usniilly  siuilllrr  s[iecies   (2nniin.  or  lr<-)   riiul  otherwise  not  as 

f  Fork  o(  (lie  cnbllus  under  Ibo  irossvoin 
ij  Fore  metatarsus  a  little  shorter  than  its  tibia;   thorax, 
irulniling  scutellum  and  pleura,  yellow.  Iho  Ihrcc  striiWR, 
pefluK  and  iiielanolum  brown;  abdomen  fuseous,  base  and 
venter  yellowish ;  length  2  to  2.2.".  mm,      ((ireenland) 

11.  difficilts 
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gg  Fore  metatarsus  0.6  as  long  as  its  tibia;  female  with  a 

peculiar  eg%  guide,  pl.33,  flg.7 12.   a  b  s  u  r  d  u  s  n,  sp. 

//  Fork  of  cubitus  distad  of  crossvein 

g  R,+j  enters  the  wing  margin  far  proximad  of  tip  of  OxXx\ 

length  1.25  to  2 mm.  (Greenland) 13.   claripennls 

99  R4+8  enters  wing  margin  distad  of  Cui 

h  Small  blackish  species  1  to  1.5mm.  long;  fore  metatar- 
sus a  little  shorter  than  its  tibia 14.   m  i  n  u  t  u  s 

hh  Species  2  to  2.5mm.  long;  greenish  black;  fore  metatar- 
sus a  little  over  one  half  as  long  as  its  tibia 

15.   fugax  n.  gp. 
cc  Legs   fuscous   or   black;   thorax  of   male   usually   not   striped; 
antennae  black 
d  Small  black  species  1  to  1.5mm.  in  length;  fore  metatarsus  a 

little  shorter  than  its  tibia 14.   minutus 

dd  Larger  species  2.5  to  3  mm.  in  length 

€  Fourth  tarsal   joint  obcordate,   shorter   than   the  fifth.     (Fot 

description  see  genus   Thalassomyia) platypus 

ee  Fourth  tarsal  joint  linear 

f  Fore  metatarsus  at  least  three  fourths  as  long  as  its  tibia 
g  Anterior  tarsi  of  the  male  densely  hairy;  wings  white; 
veins  fuscous  at  bnse;  abdomen  subshining  black ;  length 

3 mm 16.   pubitarsis 

gg  Fore  tarsi  of  the  male  nearly  bare;  last  three  abdominal 
segments  with  pale  margins;  thorax  of  the  female 
striped.     (Compare  also    sordidellus) 

3.   frig  id  us 
fi  Fore  metatarsus  not  more  than  two  thirds  as  long  as  its  tibia 
g  Wings  whitish  liyaline,  a  little  darker  in  the  female;  abdo- 
men fuscous,  with  fuscous  hairs 

17.   o  b  u  m  b  r  a  t  u  s  n.  sp. 

gg  Wings  cinereous ;  abdomen  velvet  black  with  the  margins  of 

the  segments  shining  black ;  fork  of  the  cubitus  under  or 

but  very  slightly  beyond  the  crossvein 18.   basalts 

Note — Consult  also  the  auxiliary  key  of  Walker's  species  on  p.l98 

1.  Orthocladius  par  Coquillett 

1901    Orthocladius  Coq.     Proc.  U.  S.  Nat  Mus.    23 :608 

Male.  Yellow,  the  antennae  except  the  basal  joint,  apices  of 
front  femora,  of  their  tibiae  and  of  their  first  two  tarsal  joints, 
the  whole  of  the  remaining  joints,  also  the  last  two  on  the  other 
tarsi,  brown;  a  pair  of  rather  large  black  siK)ts  on  abdominal  seg- 
ments two  to  eleven  (sic.) ;  mesonotiim  marked  with  three  darker 
yellow  vittae,  hairs  of  antennae  bright  yellow,  becoming  brownish 
at  their  ajiices;  front  tarsi  destitute  of  long  hairs,  the  fourth  joint 
more.than  one  third  as  long  as  the  first;  wings  bare,  whitish  hya- 
line, the  portion  in  front  of  Rj  and  U,+.  dark  gray,  the  veins 
brownish;  length  G  mm.    Riverton,  N.  J.    Coquillett,  loc.  cit. 
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S.  OrthocladioB  polituB  OMinillett 
1902   OrthocUdlus  Coq.    Proc.  U.  8.  Nat  Mu8,    25: 

Hale.  JIpjuI  yt'llow,  antennap  bi-owii.  its  hairs  yelIowinh  brown ; 
thorax  .vi^How.  tlio  thwv  vIKae  on  nienomitiiin,  sjiot  below  eaHi 
wiiitf.'llie  bmast  uuti  lut-'tanutum  bhii-k.  mesoootum  liiKbl.v  jtnlisbcd, 
fK'Utelliini  bniwuish  yt^llow,  polished,  its  base  oi)a<iiu>  blaokUh; 
abdomen  yellow iifili  brown,  bwominf;  darker  toward  the  apes;  legs 
brown,  trocbaiilera  and  extreme  hnaeB  of  femora  yellow,  middle 
and  hind  tibiae  und  ItaHex  of  their  tarsi  dnll  yellowinh,  legs  onlv 
pubcaeont,  fonrth  laraal  joint  slender,  as  long  as  the  fifth,  fii-st 
joint  of  front  tarsi  tbpe«!  fourths  as  long  as  the  tibiae;  wings 
hjuiine,  small  erosavein  not  darker  than  the  adjacent  veins,  B,4-. 
aliiinst  straight;  halteres  yellow;  length.  2.5  mm.  Waahingtoi 
I>,  C.     Cotiuillett,  loo.  cit.;  New  Jersey,  (Johnson). 

S.  OrthocUdins  frigidus  Zetlei-stedt 
1838   ChlroQQtnUB   ZE>tt.    Ins.  LappoD.    p.812,  14 
1850   ClilronomnB  Zett    Dipt  Srand.    9:3016,83 
1872  OhlronoDius    IIotniBr.    Ofv,  K.  Vet  .\kad.  Ferh.    2» ;  1 
187S   ChlrimomuB  Oet  Sack.    Cafl.  Dipt  N.  JL    p,20 
I89S   Cbtronomus    Lundb..  Vldonak.  Meddcl.    p.2T8,  61 
1902   Orlhool  II dills    Kertes!!.     Cafl.  Dipt     1:218 

Male  and  female.  Itlaik.  siibopaque,  dorsum  of  the  thorax  in 
the  male  wilh  a  testjuroiis  iiiai';!iii:  in  tlio  female  testaceous  with 
tlii'w  sciHii'iilcd  hliick  sfriiH'w;  the  \viii(^  cinereous  hyaline;  the 
autcmuie  iiiid  llip  li-gs  fiisfoii.s.     Length  3  mm. 

Blai'k,  sotiK'wIiat  opaqne.  and  hut  slightly  pubescent.  The  an- 
tenn:ii  baii-s  of  the  m.Th^  fnsi'ouK  black.  The  thorax  pale  fuscous 
underiicjilh,  the  dorsum  nilh  tliRV  strijies;  these  in  the  male  are 
dilated  and  ctuilhn'iit.  in  the  feni;ile  separated,  black  in  color,  as 
is  also  the  niotjilbonix ;  scnlcllnni  yellow.  Abdomen  of  the  male 
nanijw,  i>!  Ihc  fciiiali'  iriore  i-oluist ;  in  both  sexes  it  is  black,  some- 
what h;Liry;  Ihi-  hiMt  tlii-ee  segments  with  pale  a])ieal  margins. 
WiiLiis  snliliv;iliii<',  .spotless,  the  {■i-ossvcrii  luid  the  radius  suhfus- 
cons.  llall.-ics  while,  Tlie  legs  wliolly  fiis.oirs  hiaik.  tibiae  and 
tarsi  slii;lill_v  |iali'i';  simicwhal  imlM'sct'iil  :  IV.rc  mcljifarsus  about 
one  foui-lli  shoi'Icr  Ihau  ils  libia:  fore  tarsi  hai-e.  Ol-eenland 
(Slai-c'i-.  llolingieii  and  LuTidliei'k  i. 

According  to  Lundbeck  (1898,p.2S0)  the  species  which  Staler 
(ISJo,  p.iS.'M)  mentions  is  not  O.  frigidus  but  O.  pubi- 
t  a  r  8  i  B  Zett. 


1:100  ^J 
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4.  OrthooladinB  ( ?)  oceanious  Pax^kard 

18G0  Cbironomus  Packard.    Proc.  and  Ck)mmun.  Essex  Inst    6 :42 
1878   Chironomus   Ost  Sack.     Cat*l.  Dipt.    p.2l 

Larva.  It  is  pale  whitish  in  color,  the  thoracic  rings  being 
tinged  on  their  harder  parts  with  gi*een.  It  is  .22  to  .25  of  an 
inch  in  length.  The  labium  is  somewhat  triangular  and  multiden- 
tate  on  the  anterior  side.  This  larvae  differs  from  fresh-water 
larvae  of  the  same  genus  from  Lake  Champlain  in  not  having  the 
three-jointed  filamentous  appendages  inserted  just  above  the  anal 
legs.  The  pair  of  anal  legs  is  well-developed,  and  terminates  in 
a  single  crown  of  hooks,  which  can  be  retracted  entirely  out  of 
sight.  In  the  fore  legs  the  hooks  are  much  more  numerous  and 
arranged  in  longitudinal  rows,  about  twenty -five  in  number;  those 
on  the  upper  side  of  the  tip  being  mmch  the  largest,  those  at  the 
base  being  minute  (pi. 34,  figs.  17,  18,  19). 

Pupa.  There  are  no  thoracic  filaments,  nor  is  the  abdomen 
terminated  with  hairs,  but  the  genital  armor  is  well-developed. 

Imago,  male.  The  antennae  of  the  male  are  ab(mt  as  long  as  the 
thorax,  arising  from  a  knob-like  basal  joint ;  the  joints  are  of  even 
length,  and  from  each  one  arises  long  delicate  hairs,  which  in  our 
specimens  were  somewhat  ai)i)ressed  to  the  antennae.  But  we 
think  it  was  due  to  the  immaturity  of  the  specimens,  and  that  the 
haii*s  stand  out  as  usual  in  the  genus.  The  lingua  is  short;  palpi 
well-developed,  incurved;  eyes  large  globose,  prominent,  black. 
The  body  is  throughout  j>ale  testaceous;  on  the  anterior  half  of 
the  thoi-ax  is  an  oblong  light  brown  spot  and  an  irregular  oval 
spot  on  each  side  of  the  posterior  half  of  the  thoi'ax,  extending 
to  a  point  opposite  the  insorti(m  of  the  wing.  On  the  under  side 
of  the  mesothorax  is  a  broad,  flattened,  corneous  ai*ea,  the  fore 
Ic^  being  widely  separated  from  the  two  ix)8terior  pairs.  The 
sides  of  the  thorax  ai*e  pale  with  a  few  dusky  8i>ots.  The  legs 
are  long  and  very  slender,  the  middle  and  hind  tibiae  and 
tarsi  dusky.  The  wings  are  white,  reaching  when  folde<l  to  the 
end  of  the  third  segment  from  the  end  of  the  body.  The  abdomen 
is  dusky  brown,  paler  at  the  tij),  with  a  dusky  spot  on  each  side 
of  the  last  two  si^gments;  on  the  under  side  is  a  faint  greenish 
tinge.  The  tip  is  flattened,  the  anal  forceps  are  large  with  the  tip 
l)ent  in,  forming  a  Y,  and  meeting  on  the  median  line  of  the  body. 
Compared  with  what  is  evidently  a  true  C  h  i  r  on  o  m  u  s  fi-om 
Labrador,  and  other  species  living  in  Massachusetts,  the  thorax 
of  the  present  sj)ecies  is  longer  and  less  globular,  the  meso- 
stemum  ju'esents  a  longer  area,  and  the  antennae  are  longer  and 
slenderer.  The  wings  are  unspotted ;  there  is  no  transverse  costal 
veinlet  at  the  base  of  the  wing;  the  costal  vein  terminates  beyond 
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the  mitldle  of  the  wing,  and  the  first  snbcostal  veiulct  terminatea 
on  the  outer  third  of  the  wing,  differing  in  these  characteriBtlcs 
from  the  more  typical  C  h  i  p  o  n  o  m  i .  TLe  abdominftl  haira  are 
also  shorter. 

Female,  The  female  has  short  7-jointed  antennae,  of  which  the 
terminal  joint  is  nearly  twice  as  long  as  the  one  next  to  it ;  they 
are  slightly  hairy.  The  female  of  oar  species  differs  from  the 
other  tme  Chironomi  in  the  shorter  and  stouter  antennae 
and  shorter  and  smaller  palpi.  The  eyes  ai-e  much  as  usual,  as  in 
the  size  of  the  head  in  projiortion  to  the  thorax.  Our  female 
specimen  was  too  incomjilcle  for  further  description. 

The  larvae  were  dredged  from  Salem  harbor.    Packard,  ioc.  cit. 

The  terminology  of  the  wing  veins  given  iibove  is  as  was  given 
by  the  author,  and  therefoi-e  doe«  not  conform  to  that  used  in  the 
other  descriptions. 

5.  Orthodadins  flavos  n.  sp. 

Laira.  lPI.24.  figs.ll  to  17)  Yellowish;  head  yellowish  brown; 
length  about  10  mm.  Head  short,  extreme  apical  margin  of 
labium  and  posterior  margin  of  head  block.  An'tennae  yellow, 
moderately  long,  about  one  fourth  or  one  third  the  length  of  the 
head,  slender;  apical  joints  verv  short  and  slender  (fig.l2a). 
Labrum  tlaji-like,  with  i-oiiinlcd  iii;irj;iti  imd  liiivint;  n  |iair  uf 
widely  separated  short  yellow  setae,  (he  lateral  margin  fringed. 
Its  under  surface  (and  epipharynx?)  diflFers  considerably  from 
the  usual  type,  consisting  here  of  slender  caudad  projecting  lobes 
and  the  usual  pair  of  lateral  arms  with  black  apices  (fig.l4}.  The 
mandibles  (fig,12  md)  are  yellow,  slender,  jioiutcd,  and  only  the 
tip  and  the  teeth  black.  The  inner  mentbianous  part  has  several 
setae  on  its  cephalic  margin.  The  maxillae  (fig.l2  mx)  are  yellow, 
broad,  flattened,  each  with  a  slinrt  jialpus  and  a  number  of 
papillae.  At  tlie  basal  articulation  are  two  branched  setae.  The 
hypopharynx  (flg.ll)  Is  horseshoe-shaped,  wilh  papillae  on  its  free 
margin.  TJie  labium  (t3g.l2  1)  has  several  moderately  long  lateral 
teeth,  several  blunt  short  teelh  neiircr  llie  central  line,  and  two 
small  sliarji  (ines  al  Itic  iijicx.  'j'lie  aiilii'iiir  fii  t  arc  very  short. 
the  yellowish  hrown  claws  siiii|i]i'  ami  iniiti'  niirneroiis.  The  body 
is  yellow,  iiiodcraicly  stout,  willi  a  vit.v  few  siattcii'd,  small. 
slender  setae.  Posterior  feet  ai'c  i-allii'i-  >^lini>i.  iiboul  as  long 
as  the  last  body  scfiMiciit,  clnws  nearly  bla.k.  ca.ti  with  two 
teeth;  the  outer  one  sicndci'.  lUi'vi'd.  Ilie  iniii'r  one  straight, 
stout,  and  about  one  third  as  loui;  as  Ihe  milcr  one,  each  foot 
with  IG  to  20  claws.  The  four  anal  blond  i;iils  are  :is  long  as 
the  icct,  blunt,  and  white  in  color.     Tlic  two  iloi-sal  i^apillae  are 
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(lark  brown  on  the  under  surface  and  pale  above,  but  little  longer 
than  wide,  each  with  7  or  8  long  brown  setae  at  apex. 

The  larva  constructs  an  oval  case  (fig.l7),  about  16  mm.  in 
length,  the  thick  outer  coat  of  which  is  gelatinous,  transparent; 
the  inner  tube  in  which  the  larva  lives  is  dark  brownish  green, 
owing  to  the  material  (SpirogvTa,  etc.)  of  which  it  is  constructed. 
When  it  is  disturbed  the  larva  escapes  from  a  hole  at  the  end  of 
the  tube.  Normally  it  keeps  up  a  water  circulation  through  the 
tube  by  the  undulating  motion  of  its  body. 

Pupa.  The  pupa  resembles  very  much  that  of  Thalas- 
somyiafusca.  It  is  dusky  yellowish  brown  in  color,  the  ven- 
tral surface  somewhat  lighter.  The  respiratory  organs  are 
slender,  about  one  fifth  as  long  as  the  thorax,  the  surface  covered 
with  distad  projecting  scales  (fig.l3).  Upon  the  dorsal  surface 
of  the  thorax  are  several  pairs  of  short  black  setae.  The  dorsal 
surface  of  all  abdominal  segments  is  finely  sprinkled  with  very 
minute,  short,  dark  setae;  the  armature  of  the  posterior  margin 
of  the  seventh  segment  is  shown  in  fig.15;  the  margins  of  the 
other  segments  resemble  this  arrangement,  but  the  spines  become 
gradually  shorter  cephalad  so  that  on  the  first  segment  the  spines 
are  replaced  by  short  tubercles.  The  anal  fin  is  broad  and  some- 
what rounded  at  the  apex,  with  two  pale  slender  setae  near  the 
apex,  and  with  a  margin  of  moderately  long,  pale,  matted  hairs 
(fig.lG). 

Imago,  female.  Yellow;  antennae,  palpi,  metathorax,  and  legs 
excepting  femora,  black.     Length  3.5  to  4  mm. 

Head  and  proboscis  yellow,  the  latter  with  black  tip;  occiput 
slightly  infuscated,  i)ali)i  dee])  brown,  the  basal  joint  and  basal 
one  half  of  second  joint  of  antenna  yellow,  the  remaining  joints 
deep  brown.  Thorax  deep  yellow,  with  threi^  deep  brown  lines,  the 
middle  one  divided  by  a  yellow  hair  line,  a  dark  brown  spot  in 
front  of  base  of  wing;  j)lenra  and  scutellum  yellow,  pectus  and 
metanotum  black.  Upon  the  yellow  field  of  the  dorsum  and 
upon  the  scutellum  are  several  irregnlar  rows  of  short  black  hairs. 
Abdomen  j;ale  yellowish  brown,  disk  of  each  segment  a  little 
darker,  the  jiosterior  margin  dorsally  with  a  narrow,  ventrally 
with  a  wider,  yellow  fascia.  Hairs  black.  Genitalia  yellow  and 
inconspi<-uous.  Fon*  pair  of  coxae  yellow,  middle  and  hind  pair 
fuscous;  all  legs  black;  llexor  surface  of  all  femora,  excej>t  ex- 
treme tip,  yellow.  The  extreme  basal  j^ortion  of  extensor  surface 
of  all  femora  also  yellow.  Legs  microscopically  hairy,  fore  tibiae 
with  one,  and  middle  and  hind  tibiae  each  with  two  small  black 
spurs;  pulvilli  and  empodium  y)resent;  fore  metatarsus  about  0.6 
as  long  as  its  tibia.  The  hyaline  wings  are  broad  and  long,  extend- 
ing beyond  the  tip  of  the  abdomen,  the  veins  distinct,  the  anterior 
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ones  yellow,  the  [Kwterior  one*  hrallnp.    Tetuition  as  shown  in 
plM.  fls-fi.     HaltpfipB  rreiiiii  while;   pi-dunole  »lightl)-  ilarkpr. 
Ouv  H|)«KiiiHMi  bnnl  Truiii  liirrii  (nkt-n  fniiii  )miiiiI  water  -lulj'  i, 
Ithara  N.Y. 
h  6.  Ortbocladiuf  sordena  o."}*. 

I  IfLSO,  ng.5) 

r     Female.    Wnow;  fui-e,  jindiowis,  paliti  and  antt'nmif-'  .v'-HowisU. 

the  iialpi  iinii  tlit>  antennae,  ext'cpt  Uie  tiuMil  joinlM,  Koniewhat  in- 

fuatated.    VitIl-x  Ur«>w»li*h  jrvllow.    Thorax  yellow  with  its  three 

ilonial  atripeii.  melalhorax  and  the  sleraiim  reddtiih.     AbdonieR 

jellow,  Honietiiiiei)  boiik'wI^uI  infuHcaUtl.     Fore  inetatarouR  about 

one  thin!  tilHirliT  than  H»  lihia ;  legH  yellow,  tibiae  and  tarsi  wiiik- 

what  Inhiwated.    \Ving«  hyaline,  anterior  veina  yelluw,  iKwterior 

'  one  rolorleaa;  rtibitua  fork)*  ilitntiid  uf  the  ritwttveiii;  fromiTein  at 

rbaaai  third  of  wiritc;  venatlyii  an  llifiired.    Halterea yellow,    lA-ngth 

'  5  to  1  ntiii.    r*everal  uiteiimeus,  Ithaca  X.  Y.    Two  nmtilalwl  siimi- 

nienn  from  Soulli  Hakotu  rii;iy  iiN"  Vielong  hew, 

7.  Orthocladim  sordideUus  Zelterstedt  J 

1838  CblrDunmii>  7.cU.    Ins.  I<ai>pou.    11,814,29  ^^^^^^J 

18C0  Ohlrononiuo  XntL    Dipt.  Stmnd.    9:3621,88       ^^^^^^H 
IMU   ChiraiioiuMs  Scblacr.    Fauna  Austr.    2:609        ^^^^|^^^| 

1S7I    Or  t  lioclhil  I  ii'-    V.  .1.  WMlii,     TiJ-l.  V.  Euf.  17:133 

1H7T    Ortli.i,- Iji.I  i  II  s    V.  il.   Wiili..     l»iin.  NttTl.     p.2S0,  6 

IKtil  Cli  ii-oiionnifl     v  a  r  i  a  I)  i  1 1  s     Stnpger.     Kriijor:   Nnturli.  Tids. 

■J:5T1,  44 
IW*  Olilrononms  Zctt    Dipt.  St'.iuJ.    9:3519,30 
IHIH    Cli  i  run  iijii  II  s    Osl.   Sii.k.     L'lifl.   Dijit.     i).21 

ISIM    <;ii  iroiKHiiiis    [ III.     Vl<k'iisk.   Mcililtl.     p.280,  G3 

1H3!)  ChlroiioiiiiiM   vurliius    Stapger.    KrOJpr'a  Tids.    2:573.47 
]»jO    UhlroiKiiiius   /.ytt.     Dipt.  Sen n<I.    9:3540,71 

Larva.  (I'l.L'.'i,  lip;.  I:i  lo  l.").|  Vollowisii  {jm-ii;  head  short, 
l.n.wii,  Willi  il  ihimiIkt  of  ili-liciilc  domil  si-tac.  Kach  eye  t-oiisists 
of  fwii  msirlv  .(.ntit.Mi.nis  s[H)ts,  Antciiiiiic  ilig.l^)  sliort,  aboat 
llircc  tUtli.K  til.-  liMi^Mli  of  ihi>  iiijiiKlililcs.  lu-owii  in  color  with  ajwx 
of  iMi'li  Jciiiil  \t;i],-v.  I.ahniiii  liliiiil  :il  a|K'\.  willi  a  few  short  niar- 
;;iiia]  |.;<|iilla.'  anil  a|.iral  si-lai-  ili;-.li;i  :  )'|>i|iliai',ui.\  willi  rlx-  usual 
lali-ral   anas,   lair    tli'-  .'l1r^.'<l   sriai-  an'   vny    aiiii'h    M-ilaml  and 

I liti.'d.      .\laii.lilili-s   sN.iil.   ai-i.-al    imi-   lialV.   s,.aiKirii.-s   wholly. 

hla.k  or.laik  laowii.  willi  ;i  Ion-  sI.-imI.t.  laliTal  sHa  ititr.14  nail. 
TIk-  MiaNilla  Hi;;.!  I  him  has  :i  .^Iiom  |,al;ais,  soin,.  iia|iillac.  and  a 
nii-sa.l  iiroji-iliEi-  (lift  of  |i"ial(Ml  lilaim-als;  ii|io]|  its  v.'iilral  sur- 
face a  iiair  of  s<>tiii',  ami  aiiiitlicr  larfzci-  jiair  ii|"ui  the  aulerior 

The  hyiHiiiharyiix  has  ilirw  liifls  of  papiliac  iiiiou  its  niarsrin,  oue 
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median  and  the  others  lateral.  The  labium  has  rounded  teeth,  the 
first  laterals  as  long  as  but  not  as  wide  as  the  middle  one;  the 
remaining  laterals  are  more  pointed.  Viewed  from  the  ventral 
surface  two  oblique  folds  or  thickenings  in  the  chitin,  one  on  ea<*h 
side  nearly  parallel  to  the  toothed  margin,  may  be  seen.  The 
claws  of  the  anterior  prolegs  ave  coarse  and  pectinate.  The  anal 
prolegs  and  appendages  resemble  those  shown  on  i)1.25,  fig.G.  The 
larvae  were  taken  from  a  brook  near  Ithaca  N.  Y. 

Pupa.  Yellowish;  length  3  to  3.5  mm.  Kespiratory  organs  very 
small.  The  marking  on  the  dorsum  of  the  abdominal  S(*gments  (a 
side  view  of  one  is  shown  in  fig.15)  consists  of  four  transverse  rows 
on  each  of  segments  2,  3,  4,  and  5;  and  two  rows  on  1,  6,  7,  and  8. 
The  first  transverse  row  on  a  segment  consists  of  about  two  or 
three  rows  of  extremely  minute  spines;  the  second  an  interrupted 
double  i*ow  of  short  but  stout  spines;  the  third  an  irregular  triple 
row  near  the  posterior  margin;  all  these  jiointing  caudad;  and 
finally  in  the  fold  of  the  incisure  there  is  an  irregular  triple  row 
of  much  snmller  ones  pointing  cephalad.  The  second  and  List  rows 
are  wanting  on  segments  1,  6,  7,  and  8.  The  caudal  appendages 
are  like  those  show  n  on  pl.24,  fig.3,  for  a  sjxK-ies  of  C  r  i  c  o  - 
t  o  p  u  s  .  T^rva  and  pupa  have  recently  been  described  by  Taylor 
(1903). 

Imago.  (P1.30,  fig.7)  This  species  resembles  Chironomus 
viridis,  but  ditTers  in  the  generic;  charactei's.  Dorsum  of  thorax 
with  three  dark  brown  strip<»s;  the  metaihorax  and  sternum 
black ;  scutelhim  yellow ;  the  abdomen  brownish,  the  forcej)S  small, 
the  arms  rather  thick.  Antennae,  including  the  basal  joints, 
brown;  the  hairs  pale  brownish;  j)alpi  brownish  red.  Legs  pale 
yellow;  the  extreme  tips  of  the  tibiae  black;  the  tarsi  dusky;  fore 
metatarsus  one  third  or  one  fourth  shorter  than  its  tibia.  Wings 
whitish.  Ifalteres  yellow .  Length  2.75  to  4  mm.  Grecmland,  New 
York,  Washington,  Texas,  Illinois. 

Zetterstedt's  description  of  v  a  r  i  a  b  i  1  i  s,  which  is  considered 
a  svnonvm  of  the  above,  is  as  follows : 

Male.  Antennae  with  dark  hairs.  Head  blackish;  palpi  fus- 
cous. Thorax  subopaqne,  yellow  or  testjiceous,  with  threi*  black  or 
brown  strii)es,  often  distinct,  sometimes  very  wide  subcontinent, 
covering  nearly  the  whole  of  the  doi^sum,  leaving  the  humeri  pale. 
Sternum  blackish;  scutelhim  more  or  less  yellow;  metathorax 
black.  Abdomen  narrow,  hairy,  black,  the  venter  yt^llowisli  or 
testaceous,  after  death  often  blackish.  The  candal  (»nd  black,  the 
appendages  leaf-like  or  narrow  ovat(\  Wings  white  or  cinen^ous 
hyaline,  spotless;  halteres  pale  y(»llow.  Legs  nearly  bare,  brown, 
fuWcous  or  testace<ms,  the  femur  toward  the  tip  often  darker,  the 
fore  coxae  yellowy  the  tarai  often  fuscous,  especially  the  fore  pair. 
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The  fore  utetataraua  about  one  fourth  sborlpr  than  its  tibin,  ai^fl 
^Kiut  oDe  third  longer  than  th<>  Doxt  liinuil  Joint;  tursi  burafl 
Length  2.5  to  'i  mm,  ■ 

Female.  liilTcrs  from  the  male  thus:  The  base  of  tlie  antcnnu 
is  often  j-ellow,  the  Ihoratiic  «trii»ej»  are  bIwh^vs  (lintiut-t.  the  yeUoi« 
of  the  dorsum  ia  ntinally  cons[ticuoii»< ;  the  abdomen  U  stouter.  I«M| 
hairy,  venter  very  often  tM)ni«pi4-uou8l.v  yetlow ;  the  wings  riDereos!,! 
the  wing  veins  nenr  the  costul  tuiirgin  Hnhte«tB<'eouB,  and  lafitlj^^ 
the  body  is  stoTiter.     fjenyth  '2  to  2.7  mm.  I 

8.  OrthocUdins  nivonandus  Fitch  I 

18W  Chlrononiua  Fitoh.  Wtutw  liiHccts  of  RnMern  New  Tork,  p.274  I 
1ST8  Oblroiiomus  Ostcn  Sucken.    Oafl.  Dipt.  N.  A.    i>.2l  I 

1886  OrthoclndlUB  JohuBon.    Cal'l.  N.  J.  Dipt    p.Q27  I 

1  formerly  erroneously  regarded  thia  speeics  as  a  syaonym  of  I 
Dinmesa    waltUi.  I 

Larra.     (I'l.l!4,  figs.lS  to  'M).    The  larvae  were  eolleeted  from  I 
pond  water  on  March  '2S  aud  the  fLieas  emerged  the  following  wedc.  I 
The  larva  ie  a  jiale  green  creature,  somewhat  infuscated  on  the  I 
dorBum.     length    I!   mm.     Ilead    deep   brown,    short;   antenaaa  1 
(flg.l9)  short,  a  little  \vss  Uian  tiii-ee  fourths  as  long  as  the  mandi-  J 
ble,  flr^  joint  three  fifths  of  tulal  length,  apical  appendage  of  the^ 
first  joint  ua  long  as  the  secood  Jiud  third  joints  taken  together.  ^ 
Each  eye  ciiii-sists  vi   ;i    jiait-  nf  ajiots  si^iiai-Jted   liy   a    fino  line, 
Labrum  with  three  pairs  of  moderate  size  and  about  three  pairs 
of  small  setae  on  llie  lower  surface;  cpipharynx  with  the  usual 
arms  and  curved  pectinate  setae.     The  mandible  is  stout,  with 
black  toothed  apex;  the  maxilla  (lig.21  mx)  has  a  small  palpus, 
several  pluut  setae,  some  tine  liaii-s  and  a  buneh  of  mesad  pro- 
jecting, delicate,  i)ointed  lilanients.    The  free  margin  of  the  labium 
J9  provided  with  black  teeth,  the  middle  one  broad,  with  a  rounded 
margin  (fig-21   I).     The   dark   l!iorat;iL-   prolegs   have   the  usual 
slender  hairs,  but  these  are  api)ai-eiitly  either  bifld  or  pectinate. 
The  ana!  prolegs  have  sharp  bilobed  claws.     The  papillae  of  the 
anal  hair  tufts  are  short  and  dark  brown  in  color.    Caudad  of 
these  is  a  pair  of  prominent  setae  and  on  the  ventral  surface 
cephahid  of  the  anal  iinik'^'s  is  aimllii'i-  i>aii-.     Tlie  anal  prolegs 
are  of  the  usual  f(n-iii.     The  atial  lilodd  jrills  ;ire  present. 

Pupa.  Ulark  or  d(i'i>  fuscous;  abdoiiicn  jialor.  Ijcngth  about 
i  mm.  The  tJioracic  spii'acli's  an'  slciiilfi-,  tubular,  with  a  rough- 
ened surface  (lif;.-'');  length  {^■t-liaii.i  a  lillle  h'S.s  than  an  ab- 
dominal segment.  The  diu-sum  of  each  segment,  excepting  the 
seventh  and  eighth,  is  nearly  whiiily  covered  with  very  short, 
microscopic  siiines,  Ix'sides  abimt  four  jiairs  of  lungi'r  black  setae 
as  shown  in  fig.  22.     Sometimes  those  near  the  caudal  margin 
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are  wanting,  or  replaced  by  others  nearer  the  anterior  pair.  The 
lateral  fins  of  the  seventh  and  eighth  segments  have  four  or  five 
pale,  slender  filaments;  the  caudal  appendage  is  fringed  with 
slender  hairs,  and  there  are  three  stout  setae  at  each  angle  of  the 
apex. 

Imago,  female.  (P1.30,  fig.8)  Grayish  black.  Length  2.5  to 
3  nun.  Wholly  grayish  or  brownish  black,  including  head  with 
all  its  parts,  thorax  and  abdomen.  Legs  pale  brown;  fore  legs 
nearly  wholly  bare,  middle  and  hind  ones  sparsely  haired.  Fore 
metatarsus  about  0.6  as  long  as  its  tibia.  Wings  slightly  smoky 
hyaline,  anterior  veins  brown,  posterior  veins  hyaline.  Venation 
as  shown  in  figure.     Halteros  dull  black. 

Hale.  Wholly  black,  very  slightly  shining.  Thorax  with  a 
suggestion  of  three  black  dorsal  stripes;  the  other  parts  dull. 
Abdomen  with  dark  brown  hairs.  Autennal  hairs,  black.  Legs, 
dark  brown,  or  almost  black,  fore  tarsi  nearly  bare.  Anal  angle 
of  wing  prominent;  anterior  veins  brown,  wings  slighty  cinereous. 
Genitalia  black.  Ix?ngth  3.5  mm.  In  other  respects  like  the 
female. 

This  species  differs  from  s  t  e  r  c  o  r  a  r  i  u  s  in  having  smoky 
wings  in  both  sexes,  abdomen  of  female  darker,  and  in  having  an 
aquatic  larva.  Ithaca  N.  Y.  The  following  is  a  copy  of  Fitch's 
description. 

Black;  jioisers  obscure  brown;  wings  pelhicid-<-inereous,  their 
anterior  nervnres  blackish.  I^^igth  alnuit  .15  inch  to  the  tip  of 
the  abdoHKMi  in  the  male — feiiiahvs  one  third  shorter. 

This  sjiocies  is  black  throughout,  and  clothed  with  fine  black 
hairs.  The  thorax  has  thn»o  slightly  elevated  longitudinal  ridges 
immediately  forward  of  the  scutel.  The  wings,  when  the  insect 
is  at  rest,  are  held  against  the  sides  of  the  abdomen,  often  verti- 
cally in  the  males,  but  more  commonly  in  the  females  with  their 
inner  margius  in  contact,  thus  forming  a  st(H?p  roof  covering  the 
back.  They  are  diaj)liaiious,  of  a  cinereous  tinge,  and  feebly  irri- 
descent.  Th<Mr  inner  margins  toward  their  Iwises  are  slightly  arcu- 
ated. The  submarginal  or  postcostal  nervures — those  which 
bound  the  closed  basillary  cell,  and  which  proceed  from  this  cell 
to  the  margin — are  jiarticularly  obvious.  Innng  of  a  blackish  color, 
excepting  tlu?  nerve  which  ])roc(HHls  from  the  inner  angle  of  this 
cell  to  the  aj)ex  of  the  wing,  which,  with  the  nervures  inside  of  it, 
scarcelv  differ  in  color  from  the  surface  which  thev  ramifv.  The 
poisers  are  obscure-brownish,  truucjited  at  their  apices,  the  capitu- 
lum  being  in  the  fonii  of  a  reversed  triangle.  The  abdomen  in 
the  female  is  shorter  than  the  wings,  sojuewhat  compressed,  .ap- 
proaching to  an  ovate  form  when  viewed  laterally,  with  the  venter 
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ofteo  of  a  dull  browiiisli  Uoge;  in  the  males  it  projeetB  be^uod  . 
the  tips  of  tbe  wings,  ts  slender,  cylindrical,  or  \ery  slightly  . 
tafiei'ed  towards  tlie  tip,  with  some  of  the  terminal  segments  sep-  . 
arated  hy  a  strong  contraction.  i 

This  is  a  very  coaunon  species,  appearing  upon  tbe  snow  in  the   , 
winter  season,  and  upon  fences,  windows,  etc.,  in  the  fure  part 
of  spring,  the  mules  and  females  I>eing  abont  eqnall;  nameroii». 
The  bcnuliful  plumose  antennae  of  tbe  former  distinguish  them  { 
at  a  glance  from  all  other  insects  abroad  at  this  season.     At  times  < 
tliey  may  be  met  with  in  immense  swanns. 

Home  specimens  of  larvae  and  adults  from  Gallinas  river,  Los 
Vegas  N.  M,  (altitude  tMOO  feel),  do  notapi>e:ir  to  differ  excepting 
in  being  a  little  larger;  tbe  genitalia  of  tbe  male  ifscmbles  that 
of  Diamesa  waltlii.  It  is  possible  that  on  examination  of 
more  material  the  New  Mexican  form  may  prove  1o  be  a  distinct 
species.  j 

9.  Orthociadins  steroorarins  Degeer  J 

1776  Tlpula   Deg.    Mem.  pour  serr.  a  I'biet  d.  Ins.    G: 388,  22  I 

1818   Cbirouumus  Melg.    Syst  Besclir.    1:46,67  I 

1850  ChlronoDins  Zett    Dipt  Scand.  9:3571,  8T  I 

ISei  Chlronomus    Seliiuer.    Fauna  Austr.    2:612  I 

1872   ntiiriin..iii  as    Holiiigr.     Ofv.   K.   Vfl.  AkaJ.   Fiirb.     p.l05 
1874   OrtlioclaUloB   V.  d.  Wulp.    Tijds.  v.  Bnt    17:133 
1877   OrtbocladiuB    V.  d.  Wulp.    Dipt  Neerl.    p.279,  2 
1S7S   Chirouumus   Osten  Sacken.    Cafl.  Dipt  N.  A.    p.21 
IStiS   CLlroiiouius   Lundb.    Vijensk.  Meddel.    p.277,  58 
ISM   Clilronouius    ehiopterus    Melg.    Klass.    1:17,18 

Wholly  dull  black;  the  antennae  blackish  brown,  the  hairs 
scarcely  lighter.  Forceps  of  tbe  male  black.  Legs  blackish 
brown,  [litiliy,  or  <K-casioualIy  still  i»aler;  the  fore  legs  bare;  the 
foPD  metatarsus  only  one  half  as  long  as  its  tibia.  Wings  milky 
whi(e.  The  baltcres  black  or  brown.  The  female  has  somewhat 
darker  wing  and  lighter  abdomen.  Length  1.5  to  2.75  mm, 
(ii*eenland,     Holmgren  and  Luudl>eck. 

10.  Orthocladius  atomarius  Zelterutcdt 
us    Zftt     Dipt.  Scaiid.     0:UM2,  40 
us    Scbiiior.     Fa uuii  Austr.     2iG0!i 
iiusMik.     Wien.  Eut.  Zeilg.    3:202 
u.s    I.iiudk     Vi.lcnsk.  Jloddel.    p.283,  OS 
s  o  r  il  i  d  c  1 1  u  s  .  bul   iw  nindi  smaller  and  tbe 
structiii'e  of  the  tarsi   is  dilTcrent.     Thorax  brown,  Nubsliiniiig, 
the  d.n'suiii   usually   vcllowisli,   liglit  brown  or  testaceous,  with 
three  nearly  confluent  dark  stripes;  motaf borax  black.     Abdomen 
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brown,  venter  lighter,  genitalia  small.  Antennae  and  its  hairs 
brown.  Legs  yellow  or  sordidly  white,  nearly  bare;  fore  metatar- 
sus only  one  half  as  long  as  its  tibia;  bare.  Wings  whitiBh, 
immaculate.  Halteres  white.  Length  1  to  1.3  mm.  Schiner, 
loo.  cit.    Greenland,  Lundbeck.    Ithaca,  N.  Y. 

11.  Orthooladiiu  diffioilis  Lundbeck 

1898   Chironomus   Lundb.    A^densk.  Meddel.    p.282,  07 
1902   Orthocladius    Kertesz.     Can.  Dipt.    1:217 

Hale.  Thorax  yellow  or  reddish  yellow,  with  three  dark  brown 
stripes,  the  median  posteriorly,  the  lateral  ones  anteriorly  abbre- 
viated. Scutellum  yellow,  the  meta thorax  brown,  the  pleura 
yellow,  the  sternum  bi-own ;  abdomen  fuscous  black,  yellow  pilose, 
the  base  and  the  venter  yellow.  The  antennae  brown ;  the  palpi 
sordidly  yellow.  Tjegs  yellow ;  the  tip  of  each  of  the  tibiae  black- 
ish brown.  Halteres  yellow;  wings  almost  hyaline,  the  anal  lobe 
produced,  right  angled,  rounded  at  the  apex;  the  veins  pale  and 
thin,  a  little  stronger  and  darker  at  the  costal  margin.  R^+j 
straight,  and  enters  the  margin  of  the  wing  a  little  distad  of  the 
Cu, ;  the  costa  is  not  produced  beyond  the  tip  of  the  wing,  the 
media  is  straight  and  enters  the  tip  of  the  wing,  the  fork  of  the 
cubitus  lies  below  the  base  of  R4+5,  its  upper  branch  is  a  little 
longer  than  the  main  trunk,  the  lower  branch  is  lightly  curved 
at  the  tip.  The  middle  and  hind  pail's  of  legs  ai'e  haivy  or  pilose, 
the  fore  metatarsus  is  a  little  shorter  than  the  tibia. 

Female.  Is  a  little  smaller  than  the  male,  and  the  base  of  the 
abdomen  is  but  little  or  not  at  all  yellow;  in  other  i-esj^ects  like 
the  male.  Length  of  male  and  female  2  to  2.25  mm.  Greenland, 
Lundbeck. 

12.  Orthocladius  absnrdus  n.  sp. 

(P1.30,  flg.9;  pl.31,  fig.8;  pl.33,  fig.7) 

Female.  Yellowish  brown,  including  the  legs.  Genitalia  with 
peculiar  dasper-like  egg  guides.  Length  3  mm.  Head  yellowish 
brown,  including  prol>os<-i8,  palpi  and  antennae,  the  basal  joint 
of  the  last  yellow;  first  joint  disk-like,  the  incisure  l)etween  the 
second  and  third  not  sharply  marked,  the  seventh  elongate  (pl..*n, 
fig.8).  Thorax,  including  scutellum,  pale  yellowish  brown;  the 
three  dorsal  stripes,  the  metanotuni,  a  s|K>t  on  the  pleura  and 
the  pectus  darker  brown.  Abdomen  yellowish  with  a  givi^iisli 
tinge,  the  dorsum  of  each  si*gment  brownish,  except  on  both 
sides  of  each  incisure  narrowly  pale  yellow.  Hail's  pale  and 
sparse,  (ieuitalia  with  the  usual  lol)es  of  the  female,  but  in 
addition  a  pair  of  sh^nder  «arms  each  with  six  or  seven  long  setae 
at  the  extremity  (pl.33,  fig.7).    Ix^gs  uniformly  yellowish  brown; 
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fore  uietatarHus  about  0.6  as  long  as  itm  tibia.     Wings  hyalin 
veins  yellow,  rather  distiuct,  Ilie  anteriur  veins  quite  stont  (pl.30, 
fig.9).     Ualteres  pale.    One  specimen,  Itliucu  N.  Y'. 

At  first  1  eonaiderei]  ttiii;  Kpeeiiueu  the  male  of  a  new  genus 
owiBg  to  the  peculiar  clunpor-Ulce  appendages  of  the  extremity 
of  the  abdumeu;  but  tbe  robuat  form  of  the  abdomen,  the  form 
of  the  genital  lobes,  and  the  ank-unne,  lead  me  to  believe  tbat 
the  Bpecimcn  is  a  female. 

13.  Orthooladins  claripennis  Luudbeck 


Resembles  O.  miuulus  Zelt.,  but  H*  smaller  size,  the' 
pomtiou  of  the  fork  of  tbe  t-ubttus,  and  the  Hliortuess  of  Iti,  dis- 
tinguifthes  it. 

Hale.  Thorax  fuscous  black,  with  Iliree  iudinttinct  blatk  stripes 
(at  least  in  dried  spetriniens) ;  scHtellum  brown.  Abdomen  more 
w  lem  pule  fusious,  with  yellow  pile.  The  antennae  reddish 
brawn;  tbe  palpi  yellow.  Legs  slender,  yftllow,  the  tibiae  black- 
ish hrowu  at  the  tip.  Tbe  halteres  white ;  the  wings  hyaline  and 
tbe  anal  lobe  moderately  produced,  oblune-uugled,  the  veins  slen- 
der and  jMile;  It,_f.5  is  slioi't,  aud  enters  Oie  luurgin  of  the  wing 
far  proxiiuad  of  the  tip  of  Cu,;  tbe  media  is  almost  straight, 
!ind  runs  into  the  tip  of  the  wing;  the  fork  of  the  cubitus  is  a 
little  distad  of  tbe  base  of  11,+^,  its  lower  branch  is  almost 
straight,  only  at  the  tip  is  it  curved.  The  middle  and  hind  legs 
are  pilose;  the  fore  ineiatarsus  is  a  little  shorter  than  its  tibia. 

Female.  Ja  shorter  und  paler  than  the  male,  thorax  yellow, 
with  three  brown  stript's,  tbe  middle  one  posteriorly,  tbe  two 
lateral  ones  anteriorly  abbreviated,  and  the  scutellum  is  yellow; 
in  other  rcsjiects  like  IJiu  mate.  Length,  male  and  female,  1.25 
to  2  mm.     (ireenland.     Lundbetk.  loc.  cit. 

14.  Orthooladins  minntns  Zetterstedt 

1S:>0    ChironouMis   Zott.     Dipt.  Sciinil.     9:2r,22.  3^ 
ISfH    Clilroiiomii  H  S.bii.cr.    rniiiia  Aiislr.    ^-.m-) 
1884    OrtbocladiUK    .Mil;.     Wifii.  Kiit.  Zollp.     :!:i;02 
1808    Cli  i  !■(.  iMi  III  II  s    I.iin.lli.     \iclciisl;.   M.'il.li-I.     [■.2,S],  Cm 
ISOS    Or  tlKiuliMlius    v;ir.     p  I  ii  s  <■  u  s  i  s     Slr.-bl.     (il.iMiik    Zeiii.    Mus. 
Hnsii[  i  IIorcPRov.     lOirn.l 
Itliiik.  .ir  blackish  liniwn.  soiii.'wliat  siLiniiiR,  llie  last  abdomi- 
nal setriiicnt  wider  lliiin  llio  one  prccedinj,'  it:  Ihc  forreps  small. 
The  aiitcnmic.  im'hidiii''  ils  linirs.  hn.wn.     l,<-s  \cll.i\visb  lirowii. 
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the  femora  somewhat  darker;  the  fore  tarsi  of  the  male  bare  or 
nearly  so,  fore  metatarsus  somewhat  shorter  than  the  tibia,  the 
hind  tibiae  and  tarsi  thickly  haired;  wings  whitish,  spotless. 
Halteres  white.  The  female  has  a  light  spot  on  each  hamemsi 
and  the  posterior  legs  have  fewer  hairs.  Length  1  to  1.5  nmu 
Greenland.    Lundbeck. 

15.  Orthocladius  fugax  n.  sp. 

Larva.  In  little  rolls  or  tubes  of  debris  u\H)n  the  flat  rock 
bottom  of  Cascadilla  creek  (Ithaca  N.  Y.)  little  bluish  green 
larvae  with  dark  brown  heads  were  found.  These  larvae  are 
rather  more  robust  than  those  of  many  Chironomids,  the 
middle  body  segments  being  fully  as  wide  as  they  are  long.  The 
total  lenglh  of  a  full-grown  larva  is  from  3  to  4  mm.  Head  dark 
brown,  short,  with  the  suture  separating  the  dorsal  from  the 
lateral  sclerites  quite  distinct,  the  dorsal  s(*lerite  being  elongate- 
oval,  a<*ute-angled  at  its  caudal  margin,  with  three  setae  upon 
each  lateral  margin,  the  most  j)osterior  of  these  being  cephalad 
of  the  middle  transverse  line;  opposite  this  last  seta  near  the 
sutui'e  but  upon  the  lateral  sc lerite  is  another  seta  a  little  caudad 
of  this,  also  near  the  suture  there  is  still  another,  and  on  each 
side  near  the  ventral  surface,  directly  ventrad  of  the  paired  eye 
siK)t,  there  is  a  pair.  The  pale  brown  antennae  (pl.25,  fig.3a)  are 
short,  only  about  one  half  as  long  as  the  mandibles.  The  latter 
is  stout,  its  ai)i(al  half  blackened,  and  with  a  stout  seta  on  its 
side.  The  labruni  (fig.3)  has  a  somewhat  blunt  apex  with  a 
few  small  setae;  the  epipharynx  has  the  usual  pair  of  arms  the 
ends  of  which  are  not  conspicuously  darkened.  The  maxilla 
(fig.2  mx)  has  a  short  pal])us  and  a  few  i)aj)illae  and  a  group  of 
mesad  i)rojecting  filaments.  The  labium  is  browm,  has  a  deep 
margin  of  black,  the  middle  tooth  is  rounded,  the  first  lateral  has 
a  more  or  less  distinct  notch  on  its  lateral  edge,  the  remaining 
laterals  have  rounded  tips  (fig.2  1).  Each  anterior  proleg  is  pro- 
vided with  i>erhaps  about  50  long  and  rather  coarse  pectinate 
setae  (fig-H)  and  many  shorter  ones.  The  posterior  legs  are  each 
provided  with  a  number  of  daws,  those  on  the  periphery-  as 
shown  on  j)1.25,  fig.O,  those  in  the  middle  of  the  foot  as  shown  in 
flg.8.  The  paj)illae  upon  which  the  caudal  setae  are  placed  are 
short  and  pale  in  color.  The  anal  blood  gills  are  rather  long  and 
prominent  (i)1.2.5,  fig.<J).  The  diamet<'r  of  the  anterior  abdominal 
segments  is  considerably  greater  than  that  of  the  [posterior. 

Papa.  Dark  fuscous  green.  liCngth  2.5  to  3  mm.  Respiratory 
organ  slender,  broadened  toward  the  apex,  its  surface  roughened 
(pl.25,  fig.4)  ;  its  length  a  little  gi'cater  than  the  setae  at  the 
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caudfll  oud.  A  side  view  of  tlie  markingK  of  the  aecond,  third 
and  fniirlli  M-gmenta  is  sbowo  on  pl^,  fig.7 ;  a  dorsal  view  is  given 
.  in  fiK-ll-  On  thesixrb,  sevi^ntb  and  eighth  segmeottt  thi^  niarkinp 
■rH  li-sts  lonsiiicuous.  The  microscopii;  spines,  thong^h  short,  are 
rallH-r  loarser  tban  in  allied  spefies.  Bi-aides  thcee  Bpines  thwe 
ill  timiall;  on  each  s^'giivent  a  pair  of  email  setae.  The  candal 
api>eudage  consists  of  tlio  usual  gi>nilal  sa<:l£8  iuid  six  setae,  three 
on  each  side  of  llie  ajifx. 

Imago.  (P1.30,  fig.lO.)  Greenish  blaolc;  thorax  brown;  length 
2  to  2.5  niin. 

Hale.  Kyes  hnlr.v;  hcjid  dvtii  brown,  fat*  l)elween  the  iMiaes  of 
L  tlio  antenmie  jellowiah;  prol>owis,  palpi  and  antennae  i«lc  fns- 
COUH,  the  huifal  joint  of  the  lust  doep  browu:  autennal  hairs 
browiilati.  1'alpus  with  the  first  joint  mIkxiI  as  long  as  brond, 
K<7und  Hud  third  about  twice  as  lung  as  broad,  fourth  about  1^ 
times  as  long  lis  the  sn-ond.  Dorsum  of  the  tlionix  and  the 
■cuteltum  dnsfc;  piwni»h  yellow,  the  three  sti-ip(*8  of  the  fonner 
and  tlie  iiietathonix  deep  brown.  The  pleura  and  the  sternum  are 
sonii-whnt  jmler  in  color,  i^uiettmes  ihe  scutelluui  and  the  siKice 
is'lwwn  the  dorsiil  thoracic  slvijies  aw  imie  l)rowii.  The  dorsal 
surfuce  of  the  abdomen  is  velvet  blark  with  a  slightly  greenish 
tinge,  the  ftrat  segment  wholly  and  the  \'entrttl  surface  of  most  i 
of  the  sneceeding  segm<'nts  green,  jtosferlor  margins  of  each  »eg- 
niflit  siiUsliiTiiliM  i.Uirk:  nK'\<-Iit.T..f  l)ic:i|.i.;il  scfrmclils  I.lM.kii^ll. 
fiiMtitiiliii  iiiii-c  wliilc.  Nitiiihn-  to  tli:U  of  ('ricotopns  shown 
on  |il.'JI,  lifj.lll.  I'pou  boll)  ilic  doisal  jitkI  ventral  surface  of  each 
jilidoniiiiiii  SI -fj;!) [I'll I  Ihci'c  atv  Iwo  irrcfjiiliir  transvei'se  rows  of 
lilaik  si'liic,  niiisl  iiiiiiieninN  <ni  (lii'  scvcrilli  and  cijilith  segments. 
TliPNc  an-  ticsl  wen  in  a  balsam  iiunint.  Legs,  iiicluding  coxae, 
sordidly  yellow,  the  knoos  sometimes  widely,  and  tips  of  tibiae 
slifililly  dai-kcii.'d,  modcnitcly  liaii-y;  ap.-x"  .if  fniv  tibiae  each 
with  Dill',  miildli'  willi  hvii  s!iiii-l  eijual  spnrs;  iljc  jiosterior  tibiae 
eacli  with  one  liinu:  curved  spur,  utic  sliorl  one,  and  a  row  of 
slender  a|iiial  si'tac.  Tlio  einjH)diiiiii,  al  least  of  Ihe  hind  feet,  is 
I'Ui-ved  and  |tiiliiiate.  Tin*  wiitgs  arc  hyaline,  Ihe  veins  distinct, 
pale  fnscoiis.  irussvein  not  cliMideil:  nisla  wilh  hiark  setae;  vena- 
tiiin  as  n^'iiml,      llallcivs  jiale. 

Female.  Like  llie  male,  ilitferin^' only  in  sexmil  .haraclcrs:  i.  e, 
Ihe  nixre  I'olinsl  alidcimeii.  fiii-m  ef  ••i-nilalia  I'le.  In  bolh  sexes 
the  fin-e  ni.'lalarsus  is  ahi.nl  b.d  as  hm^-  as  its  lil.ia.  The  given 
oflhe  tirsi  alMb.nnnal  sey:nierit  is  n-t  aKva\s  liisliiielh   visible. 

Var.  >i.  Like  tin-  fi.reyr.iing.  bnt  with  Ihe  abdonien.  nsnally  in- 
eluding  fhc  vcnlei-  dull  fiisnnis  in-  ln-i»wn.  Nnmi-ii>iis  spcciinens. 
Khaca  N.Y.,  ('hii-ago  111. 
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16.  Orthocladins  pubitarsis  Zetterstedt 

1838   Ohironomus  Zett    Ins.  Lappon.    p.811,  11 
1850  Ghlronomus  Zett    Dipt  Scand.    9:3514,90 
1898   Ohironomus   Lundb.    Vldensk.  Meddel.    p.280,  02 
1902   OrtliocladluB  Kertesz.    Caf  1.  Dipt    1:221 
1845   Ohironomus   frlgidus    S-taeger  (nee  Zett).    Kriijer:  Naturh. 
Tids.    1 :  351,  4 

Blackish,  siibofKique,  dorsum  of  thorax  with  three  black  stripes; 
antennae  dark,  wings  white,  legs  fuscous  testaceous,  the  fore 
metatarsus  nearly  as  long  as  its  tibia,  fore  tarsi  of  the  male  dis- 
tinctly pilose;  genitalia  small,  the  appendages  somewhat  leaf-, 
like.    Length  of  the  male  3.5  mm. ;  of  the  female  3  mm. 

Male  and  female.  The  fore  metatarsus  nearly  as  long  as  the 
tibia,  male  genitalia  subovate,  and  the  densely  pilose  fore  tarsi  in 
the  male  distinguishes  this  species. 

The  head,  antennae,  and  palpi  blackish.  The  thorax  blackish, 
or  dull  cinereous,  subopaqiie,  Avilh  black  stripes.  Scutellum  and 
metathorax  blackish.  Abdomen  of  the  male  slender,  linear,  sub- 
opaque,  black,  fuscous  i)ilose,  the  incisures  narrowly  whitish,  sub- 
shining,  the  anal  appendage  short,  subovate,  black;  of  the  female 
stouter,  blackish,  j)ui)escent.  Legs  of  the  male  fuscous  testaceous, 
the  middle  and  hind  legs  jmbescent;  the  fore  femora  and  tibiae 
bare,  fore  tarsi  distinctly  and  densely  pilose;  in  the  female  paler, 
the  articulations  narrowlv  blackish.  The  fore  metatarsus  nearly 
as  long  as  the  tibia,  the  second  tarsal  joint  about  one  half  as 
long.    Halteres  pale.    Zetterstedt,  loc.  cit.    Greenland,  Lundbeck. 

17.  Orthocladins  obumbratus  n.  s]). 

(P1.30,  fig.ll) 

Hale.  Grayish  black.  Face  yellowish,  eye  margin,  otxiput, 
antennae  excerpting  the  second  joint,  black;  antennal  hairs  brown- 
ish or  blackish,  j)rob<)scis  and  palpi  fuscous.  Thorax  opaque, 
grayish  pruiiiose,  fhe  humeri  and  the  anterior  margin  sometimes 
indistinctly  yellowish,  scutellum  brown  or  yellowish  brown.    Ab- 

•       •  • 

domen  fuscous  with  fuscous  hairs,  genitalia  small.  T^gs  fuscous, 
or  subfuscoue,  middle  and  hind  legs  hairy;  the  trochanters  and 
extreme  bases  of  femora  velloAv ;  fon*  metatarsus  al)Out  two  thirds 
as  long  as  its  tibia.  Wings  Ayhitish  hyaline,  anl(»rior  yeins  pale 
yellowish,  posterior  yeins  colorless,  crossyein  not  clouded;  R4+5 
almost  straight  l)eyond  its  middle,  bowing  only  a  yery  little 
tow-ard  the  cosfa;  venation  as  figured.    Halteres  j)ale  yellow. 

Female.  Sonunyhat  ])aler  than  the  male;  the  dorsum  of  the 
thorax  has  three  wide  blackish  strij^es,  the  space  behveen  them 
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and  the  humeri  yellmvish.  Aluiomen  tilnckiBli  or  browuiHli,  venter  J 
Boini-tiiueH  .t-ellowisli.  WinRS  darker  tbnn  those  of  th«>  male,  tba  I 
nnteriop  veina  dark,  R,+j  slightly  bowed  toward  tlie  costa  beyond f 
its  middle.  In  other  resjieclB  like  the  male.  Ijength,  male  and  H 
female.  J. 5  to  3  nun.  ■ 

Tn  immature  specimens  Ihe  lejts  and  partieularty  the  femom  I 
are  p»Ie.  The  paler  female  8|)ecimena  resemble  pubitarsis;.! 
the  male  differe  in  havin<;  no  |>iile  mnrginn  on  the  posterior  alKl 
dominal  Begmcnts.  I 

Nnmeroufl  speriniens.  Ithaea  N.  Y.     Douglass,  Alaska.  I 

18.  Orthocladius  batalis  ^taej^r  1 

1846  OhlronOM  lis   Sta«et>r.    KrUJer :  Naturh.  TldB.  n.  a.    1:851,6  1 

1872  Chlronomus    nolinKT.    Ofv.  K.  Vet.  AKad.  FBrh.    29:10G  J 

1878   Ohtronomus    Get.  Sack.     Cafl.  Dipt.  N.  A.    ».20.  J 

l^m  ChlronoinuR    LunJb.     Vidcusk.  Meddel.    p.27a,  60  I 

1902   Oi'lhocladlus  Eertess.    Cat'1.  Dipt    1:216  | 

1800  Cbtronomus  pavidue   Holmgr.    E.  Svenak.  Vet  Akad.  HaodL 
8:5,  42 

The  following  is  Holraffren'n  description  of  p  a  T  i  d  n  s : 

ICale.  Antennae  a  little  shorter  than  the  thorax,  with  fuscous 
Waek  hairs;  the  joints  somewhat  aejiarated.  Thorax  smooth  and 
wholly  shining,  excepting  the  Bcntelhim  and  metanotnm ;  mesa- 
thonix  with  three  strippM.  tlic  midille  iine  produced  anferiorjy,  and 
depressed  jwsteriorh-  in  front  of  the  scutellnm,  with  three  short 
projecting  points;  seutelluui  obtuse,  elevated  and  pilose.  Ab- 
domen black,  siibopar|ue;  pale  haired,  the  first  segment  wholly,  the 
posterior  margins  of  the  others  shining.  Wings  narrow,  cinereous 
white  or  slightly  smoky,  darker  along  the  costa;  crossvein 
straight;  snbcosta  slightly  mrved,  extending  to  about  the  middle 
of  the  wing,  with  two  distinctly  spurious  veins  (folds?) ;  fork  of 
the  cubitus  but  little  distad  of  the  crossvein.  Haltere«  white  or 
^Tellowisli.  I^egs  black  fuscous,  the  middle  of  tibiae  or  before  the 
base  very  frequently  paler;  the  middle  and  hind  legs  sparsely 
haired;  tiie  fore  tibiae  and  tarsi  very  short  haired;  fore  meta- 
tarsus aliont  one  third  shorter  than  tlie  tibia.    T-ength  3  mm. 

Staeger's  description  of  b  a  8  a  1  i  s  is  as  follows : 
Female,  Head  hiad;.  front  sliinin^'.  Tlnirax  with  humeri  and 
pleura  in  front  of  bnse  of  winirs  yrlluwisli.  the  dorsum  with  three 
confluent  black  stripes;  the  sternum  gravlsh  black.  The  coxae 
shining  black.  Ahilnmen  velvet  black,  the  first  two  segments 
yellowish  brown  (in  fresh  specimens  jierha.ps  pare  yellow),  and 
the  posterior  margins  of  the  fo]lowiu<r  segments  shining  blaok. 
The  wings  are  somewhat  darkened:  the  anterior  veins  and  the 
crossveins  are  dark  brown  and  pn>minent.  the  other  veins  are 
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iDdistinct;  the  subcostal  vein  ends  proximad  of  the  fork  of  the 
cubitus.  The  color  of  the  legs  is  pitchy  brown,  the  base  of  the 
fore  femora  and  the  middle  of  the  hind  tibiae  are  somewhat  yel- 
lowish; the  fore  metatarsus  is  al)0ut  one  half  as  long  as  its  tibia, 
the  second  tarsal  joint  is  one  half  as  long  as  the  first. 

Lundbeck  (1898)  compared  Ilolmgi'en-s  and  Staeger's  tyi>es  and 
declared  them  identical.    Greenland,  Washington  State. 

19.  Orthocladius  barbicomis  Linne 

1767  T  i  p  u  1  a    Ldnne.     Syst.  Nat.  Ed.  XII,  2:974,  25 

1805  Chironomus    Fabr.     Syst.  Antl.    p.42,  20 

1818  Ceratopogon    Moig.     Syst.  Besobr.     1 :71,  4 

18G4  Cbironomus    Scbiner.     Fauna  Austr.     2 :G12 

1884  Ortbocladius    Mik.     Wien.  Knt.  Zeitg.    3 :202 

18(^  Cbironomus   obscurus   Fabr.     Syst.  Antl.    p.40,  11 

1818  Cbironomus  Mcig.     Syst.  Beschr.     1:47,  CO 

1850  Cbironomus    Zett.     Dipt.  Scand.     9:3508 

Male.  Black,  or  deej)  fimcous.  Head  including  palpi  and 
antennae  black,  the  hairs  of  the  latter  somewhat  paler.  Thorax 
with  scutellum  and  metanotum  black.  Abdomen  slender,  black, 
hairy,  incisures  scarcely  paler;  caudal  ap])endages  short  oval, 
black.  Wings  white  (pale  brownish  yellow  by  reflected  light), 
anterior  veins  testaceous.  Haltei'es  blackish.  liegs  black  or 
pitchy,  occasionally  i)alcr,  uniformly  and  distinctly  hairy;  fore 
femora  and  tibiae  with  long,  the  tarsi  with  short  hairs.  Fore 
metatarsus  one  fourth  to  one  third  shorter  than  its  tibia;  the 
other  joints  gradually  diminishing  in  length.  Length  4  mm. 
(Zetterstedt  in  part.) 

Pemale.  Thorax  anteriorly  with  yellowish  or  yellowish  brown 
spots,  representing  the  remains  of  a  pale  ground  color;  the 
halteres  are  paler;  the  wings  darker.     (Sdiiner.) 

Some  si^ecimeus  from  St.  Taul  ^linn.,  and  from  Washington 
State  do  not  diller  from  my  Euroi>ean  sj)ecimens. 

20.  Orthocladius  clepsydrus  Co<iuillett 

1902    Ortbocladius    Coq.     U.  S.  Nat.  Museum  Proc.     25 :92 

Pemale.  Black,  the  extreme  bases  of  femora  and  of  front  tibiae, 
also  the  other  tibiae  exrept  their  apices,  whitish;  mesonotum 
f>olished,  scutellnm  and  dorsum  of  abdomen  oj)aque,  velvet-like; 
wings  hyaline,  (sich  marked  with  an  hourglass-shaped  black  spot 
extending  from  on<»  fourth  length  of  wing  almost  to  a])ex  of  upper 
branch  of  lifth  vein  (<-u/),  the  constricted  i)ortion  lying  al)Ove 
the  forking  of  the  lifth  vein  (cubitus),  the  basal  expanded  portion 
reaching  from  fourth  vein  (media)  nearly  to  hind  margin  of  wing, 
the  apical  extending  from  third  vein  (R4+5)  almost  to  hind  margin 
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of  wing;  legs  onlj  pubescent,  first  joint  of  front  tarsi  abont  half! 
as  long  as  the  tibiae,  fourth  tarsal  joint  rather  slender  antl  tilmost  1 
as  long  as  the  fifth ;  length  1.5  mm,  Ijas  Vegas  Hot  Bprtngs,  Neiir  I 
Mexico.     (Ooquillett,  loc.  cit.)  i 

Genus  42.  Tanytarsus  Van  der  Wnlp  fl 

I  TljdBclir.  T.  Entomol.    STI  (LSS)  and  XVII.  IM  I 

Larva.  Small  sjjM-ioe  resembling  Chiron  omuB,  occaBion^ 
ally  red  in  color,  though  more  often  jelIoi\-ish.  DiHtinguiehed,! 
from  allied  genera  by  their  long  antentiiic  with  elongnied  apiralS 
joints,  and  the  frontal  protuberances  upon  which  the  antcnnooj 
are  mounted.  The  ejupharynx  and  its  iLppendages  resembles  "that  "I 
of  Chironomus  (pl.25,  llg.l6,  and  pl.26,  fig.l4) ;  the  maxilla  J 
has  upon  its  inner  angle  one  or  more  spine-lilce  blades  which  pro-l 
ject  mesad  and  cephnlad  (pl.26,  flg.13  mx) ;  the  thoracic  segment*  J 
frequently  have  a  few  short  setae.  The  ventral  surface  of  the4 
eleventh  abdominal  s<^gment  apparently  lacks  blood  gills.  I 

Pupa.     The  thorax  has  u  pair  of  respiratory  organs,  each  ofS 
which  consists  of  a  central  Bhaft  with  lateral  filaments  {pl.2fi,  1 
flg.3).    The  dorsal  surface  of  the  abdominal  segments  is  cliarac-  I 
teristirallv  iiiarkt'd  witli  luiirsiind  setae  (pl.2.".  figs.  IS  and  20,  and 
pi. 26,  fig. 11 ) .    TLe  eighth  segment  has  a  comb  at  the  caudal  end  of 
each  lateral  fin,  and  the  anal  segment  has  a  fringe  of  hairs  form- 
ing a  paddle  (pl.26,  figs.  C  and  15). 

Imago.  (P1.30,  figs.  14  to  21)  Antennae  of  male  W-jointed, 
long  plumose;  antennae  of  female  7-jointed,  sparsely  haired,  first 
joint  in  both  sexes  large  and  disk-like.  Palpi  bent,  4-jointed,  the 
last  joint  usually  a  little  longer  than  the  preceding.  The  eyes  reni- 
form,  ocelli  wanting.  Thorax  higlily  arched,  projecting  somewhat 
over  (he  head ;  metanotuni  arched.  Abdomen  of  the  male  slender, 
the  anal  segment  distinctlyseparated  from  the  preceding;  genitalia 
lon^'  anil  slender;  aluhmicn  of  llir  ffiiinli-  slmrti-r  and  sttiuter. 
Legs  slender,  fori'  facsi  clmigaled,  llic  Sinv  iiiclatarsus  Linger  than 
its  tibia;  liiml  Icfrs  usually  liairy.  WUxi-s  (lislinrtiy  liairy;  anal 
angle  small :  rrossvein  upon  or  even  proxiuiad  of  the  mid  length 
of  the  wing;  ltj+.  joins  the-iuargin  at  the  extremity  of  the  costa ; 
media  simple;  the  forking  of  llii'  riiliilus  is  under  or  just  di.'^tad  of 
the  (.Tossvein ;  the  lowi'r  braiirli  is  slraijrlit  or  geiilly  lient  down- 
wards.    Sjiecies  rather  small. 
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KEY  TO  8PE0IEB  OF  TAKYTA&SITS 

Larvae 
a  Moderate  sized  pink  or  red  species,  with  long  filaments  at  the  extremity 
of  antenna,  pl.2G,  fig.la 
b  With  a  hump  on  dorsal  surface  of  last  abdominal  segment,  most  dis- 
tinct in  fresh  specimens,  pl.26,  fig.5 5.   dives  n.  sp. 

5&  Without  this  hump 3.   gmundensls 

aa  Small  yellowish  species,  antennae  without  long  filaments 

b  Antennae  with  two  delicate  processes  with  slightly  enlarged  ends  at 
extremity  of  the  second  joint,  pl.26,  figs.  13-14 ;  larva  usually  found 

in  its  fibrous  case,  pl.26,  fig.9 13.    e  x  i  g  u  u  s  n.  sp. 

bb  Antenna  with  a  pointed  process  at  end  of  second  joint,  pl.25,  figs. 
16,17 10.    dissimilis  n.sp. 

m 

Pupae 
a  Lateral  fin  of  the  eighth  abdominal  segment  with  a  simple  terminal  spur, 
pl.26,  fig.l5 ;  second  abdominal  segment  with  two  small  patches  of  setae 
near  the  anterior  end  and  a  transverse  row  near  posterior  end;  pupa 

in  a  fibrous  case,  pl.26,  fig.0 13.    e  x  1  g  u  u  s  n.  sp. 

aa  Lateral  fin  of  the  eighth  segment  with  a  comb 

b  Fourth  abdominal  segment  with  two  patches  of  short  stout  setae  on 
anterior  end  and  a  few  scattered  setae  on  the  surface,  pl.26,  fig.7 

5.   dives  n.  sp. 
bb  Fourth  segment  with  two  longitudinal  rows  of  setae  caudad  of  the 
anterior  patch 
c  With  a  transverse  row  of  stout  setae  on  iK)stcrior  margin  of  third 

segment,  pl.2r>,  fig.20 10.    dissimilis   n.  sp. 

cc  With  two  patches  of  setae  near  posterior  margin  of  the  third  seg- 
ment, pl.25,  fig.18 Var.  a.  of  dissimilis 

Imagines 

a  Thorax   uniformly  black  or  brown ;  thoracic  stripes  wanting  or  very 
indistinct 
b  Logs  white  or  pale  yellow ;  wings  white;  thorax  and  abdomen  subshin- 
ing  black:  male  abdominal  segments  with  paler  posterior  margins; 
fore  metatarsus  about  0.15  longer  than  its  tibia 

1.    obediens   n.  cp. 
bb  Legs  dusky  yellow,  fuscous,  or  black 

a  Ilaltercs  black  or  dusky ;  thorax  and  abdomen  subshining  black  ;  fore 
metatarsus  about  0.16  longer  than  its  libia 

2.    n  i  g  r  i  p  i  1  u  s  n.  sp. 
cc  Ilaltercs  pale 

d  Fuscous,  including  legs ;  thorax  siil»shlning ;  fore  metatarsus  over 

0.4  longer  than  its  tibia 3.    gmundensis 

(Id  Smaller  dark  brown  or  fuscous  green  species;  fore  metatarsus 
less  than  one  fourth  longer  than  its  tibia 

4.   deflectus   n.8p. 
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aa  TbitroT  greta  or  j^llovr ;  If  darker,  tben  with  dlstlDCt  stripes  H 

b  Hark  brown  or  Krwiiluli  aiMvUt.  tboraclc  sItIjh?^,  usuallf  dark  ^ 

r  BCDWtilsli  niMx-lOT  ■ 

4  Two  aim.  or  liws  lu  limiflli ;  lore  metotflrsns  but  Uttle  longer  tlian  ■ 

lU  libln 4.    fleriectuB  n.tvwfl 

ftit  Ttirrr  uiiR.  »r  more  In  Ipngtli  M 

e  YelluvcMi  bruwti  tborax  wltb  brovrnliih  stripes;  fore  metntarsiS  V 

1^  itiDPsas  long  as  Its  Ubla &.  dives  J 

e«  Fore  aietntarsos  1.3  times  ne  long  ns  lis  tibia S.    T .  SBU^ 

(K  tircenlsb  species  4 

d  Crossvelu  nparl;  tu  tbe  mtrldW  of  tbn  wing;  IcAgth  S.C  tn  3tuin.ul 

dork  fLteen  sixfcles T.  Jnn  cl'l 

ijil  CroHSVeln  nulieeably  before  tbe  middle  of  the  wing  I 

C  Fore  uielntarsus  Iwiire  us  long  0«  Its  Ubla 8.    pnsltf-a 

ft  Mutalarnus  of  fore  legs  not  t«-lce  tis  l"ug  as  Its  tibia  I 

f  Willi  diirk  brcwu  ttivrn^'k-  stripes;  Irnglb  2  to  Sunn.  1 

».    fstlgana  o.  ap.  I 

//  Wltb  yellowUb  or  brnwii   thoracto  Etri|H«;    length  1.25  to  J 

1.73  mm 10.   a  i  s  s  1  ni  i  1 1  B  n,  ^  1 

bD  Yellow  spodes ;  Ibornclc  strlpwi  wh*in  prpsent,  pa'"  "f  reddish 

c  Tent iii'Mua ;  ubduBicu  browu,  iK-|niii'uU  wltii  sllghllf  paler  margitis; 
fore  uictntarBUS  one  fourili  longer  than  Its  tibia 

11.   fnlveBcenB  a.ej^  ■ 
ce  Wllb  yellawlsb  green,  or  gr^n  atKlonieu  J 

a  Fore  nirtntnrsns  nut  luoro  tlinu  nnei  half  Inngarr  than  Its  dbia  ^ 

•■  Frirf  rtn'IiitutHii*  -nn-  Imlf  louyrT  Ib.-iri  lis  liblu ;  yeliowlsb  gr<>en 

sinH'k'K,  more  or  less  dusky 10,    d  1  r  a  i  m  i  1  i  s   u.  ap. 

re  Fori'  mi'lntiirsus  oiii'  lliird  loiigor  tbiui  Its  tibia;  paler  species; 

IdJKtii  2.:>  to  :tmin VZ.    mil  tic  us    u.  sp. 

il'l  Fore  nifliitarsiis  iiiiire  tliiiii  <P.T  longer  (ban  Its  tibia 

c  f;pe<les  2 iniii.  or  miiro  in  length ;  fore  meloIarBua  twice  as  loug 

as  lis  tibia 14.    ten  u  Is 

CI'  Siio'ii'S  li'.«K  (ban  2  iinii.  In  lenKlb 

/  Fore  iiictiilarsns  aliuut  llin>i>  fourlbH  longer  than  Its  tibia 

13.    c  X  1  g  u  u  s  u.  sp. 
ft  I 


Male.     Siilisl 
1*1*.  I 1' 

"l!'^.i»'n,Ml   .Ml'," 

llll I'i    s lil 

liaiis.     Al„l..iii, 

i,.»  »lij;liil.'>,.II,n 
li  lila.k.  Ilw  I...SI 

1iil;irsns  iibont  2.r>  tliiicK  jis  long  a 

s  Ita  tibifl 

15.    flnvelloa 

1.  Tanytarsus  obediens  n.  sp. 

in,:!",  fein 

i.i:  lilnrk:  winj;s  ;ni.l   Ifjrs  n-( 

Mil  while.     Reini 

Willi  ils  liiiii-s  fusrous.  the 
■|'lL..L-ax  siilisliiiiiii};  black, 
iin.l  ilin-siiTii  wiih  faint  iiidi- 
s.  iiiKi  three  liiifs  of  yt-now 
iii;Li--;iii-i  „{  all  1Im>  sogiiio-nts 
■vlIowi.«Ji:  •TdLilalia  rImiKalc,  yellow, 
while.  Willi  whil.-  hairs;  iiLifUl'le  :md 
tiiilo  black  loiub  at  the  lip;  fore  tarsi 
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very  short-haired,  fore  metatarsus  about  one  sixth  longer  than 
its  tibia.  Wings  cream  white,  with  white  veins;  venation  as  fig- 
ured.   Haltei'es  white. 

Pemale.  Like  the  male  but  with  yellow  antennae,  and  the 
abdomen  is  nearly  uniform  in  color,  paler  margins  at  most  but 
feebly  indicated.     Length,  both  sexi^,  3.5  to  4.5  mm. 

In  cme  male  spe<imcn  the  abdomen  is  wholly  black,  and  the 
basal  joint  of  the  antenna  brown.  This  fly  greatly  resembles  the 
female  of  C  h  i  r  o  n  o  m  us  n  i  g  r  i  c  a  n  s  n.  sp.,  from  which  it 
may  i-eadily  be  distinguished  by  its  hairy  wings.  Numerous  speci- 
mens; Ithaca  X.  Y.,  May,  «Iune,  July.     Washington  State. 

2.  Tanytarsus  nigripilus  n.  sp. 

Resembles  T  .  s  y  1  v  a  t  i  c  u  s  V.  d.  W.,  an  European  species, 
but  differs  in  having  black  halteres. 

Hale.  Iilack,  subshining;  length  3.5  to  4  mm.  Head  black; 
palpi,  proboscis  and  antennae  also  black,  the  last  with  blackish 
hairs.  Thorax  wholly  subshining  black,  the  dorsum  when  viewed 
obliquely  from  in  front  with  two  more  distinctly  shining  black 
stripes.  Abflomen  black,  subshining,  incisures  faintly  cinereous, 
hairs  black.  Clasix^rs  slender,  brownish.  Coxae  and  legs  black, 
long-haii-ed,  particularly  the  fore  tarsi,  which  ait?  almost  l>eard(Ml; 
fore  metatarsus  about  one  sixth  longer  than  its  tibia.  Wings 
hyaline,  slight  1\  brownish  tinted,  anterior  veins  brownish,  j)OS- 
terior  ones  pale;  cubitus  forks  about  under  the  crossvein.  Hal- 
tei-e^  fuscous  or  black. 

Pemale.  Like  the  male,  but  the  fore  tai*si  ave  lejis  hairv  and 
the  halten^s  aiv  paler.     Ithaca  N.  Y.,  April.     Washington  State. 

3.  Tanytarsus  gmundensis  logger 

1803  C  li  i  r  o  n  o  111  u  s    Egff.    Verb.  z.  b.  Ges.  Wien.     13 :  1109 

1804  C  h  i  r  o  11  <)  m  u  s  Schiner.    Fauna  Austr.    2 :  597,  7 
1874  T  a  II  y  tarsus   V.  d.  Wulp.    Tljd.  v.  Knt.     17 :  124 
1877  T  a  11  y  t  a  r  s  u  s    W  d.  Wulp.     Dipt.  Nwii.     p.2Sr) 

Hale.  Fuscous.  Head,  including  palpi,  j)r«)boscis  and  anten- 
nae fuscons,  the  last  with  fuscous  hairs.  Thorax  and  alnlomen 
wholly  fuscous,  th<^  last  with  yellowish  hairs;  genitalia  bi*own. 
Legs  fuscous,  trochanters  and  bases  of  fiMuora  yellow;  short- 
haired.  Vow  metatai'sus  al)out  1..")  times  as  long  as  its  tibia. 
Wings  hyalin(\  veins  near  the  anterior  uuirgin  yellowish,  and 
others  i)aler.     Halteres  yellow. 

Female.  Like  tlu*  uiale  hut  with  hnuidtM-  wings.  l^Migth  :\  to 
4  mm.  1  cann(M  distini::uish  the  AiiHM'iran  from  my  Huroin^an 
specimens.  Ithaca  N.  Y.,  Chicago  111.,  Washington  State.  April 
and  October. 
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tudioal  groovf:';  KciiteHum  sordidly  .veliww  or  lirowuitili.  AbdviuMH 
snbahininfi,  fusrous,  lUc  xidoH  .ind  vi^ntor  n  little  {Kilc-r.  tlic  '^vM 
two  or  three  B(>f^iiciitti  and  somptim^  the  Interul  uiai^UH  of  "'"S 
of  Ilii'  ollicrs  ItlM'k  ;  jMjislerior  inargius  of  all  the  xf^mentei  itUt;lit|]9 
paler  tbnii  tlio  rout  of  the  mii'fatc.  Goiiitiiliii  browuinh.  iH)D8[iica3 
ouH,  with  four  pfiirs  of  apjiendu^s,  tlio  outer  pair  elougatu  (!>1-3^I 
flg.i)).  All  hairs  n-ddisti  brown.  Coxae  dark,  li^  (talo  brown^ 
pxtpcnip  tips  nf  uiSddlo  iind  liind  libiHo  black,  fore  tiirai  moduratetjS 
liuiry,  middle  aud  bind  legs  with  loiijj  but  delioate  pale  hrowiij 
luilrs.  Fort-  uietatarituis  o\er  i\A  Ioii^t  tliau  iti?  tibia.  Win^.4 
bjnlino,  coRtal  margin  cci'.v  stUglillv  veilowiHli,  niitepior  reins  pAtel 
jt'llowi»ii,  haira  dusky   tpl.;«l,  &lf.U).     UallereB  pale.  M 

Female.  I,ik<^  the  male  but  xliortcr;  aiiteuiint.-  wllow;  wingB 
more  densely  hairy,  and  wider  in  profKirliou  to  ltd  lentjtb.  L«ugtln 
of  nuib-  4  min..  of  female  2.*>  iniii.    Itbarn  N.  Y.  fl 

6.  Taaytarsiu  sp.  M 

Pupa.     Itt^piratory   IuIh'is  are  very  didicutv  and   traaaparuDM 
eudi  iiii]>aruatly  ronsintH  of  aboiii  nix  loii^  sleudcr  tilameuts  Mhl 
ec'Ui^blliig  tho!«e  of  a  ti^iniulium  pupa,  but  they  apiKwr  to  be  joiDtedr4 
The  dorsal  markings  of  web  abdomiual  eeBiopnt  conaist  of  an  an- 
terior aud  posterior  tranaviTue  Iwiud  of  miMlerately  coarse,  abort 
Bpinee,  a  oentnil  nrea  of  wry  rriitinte  wpiuex,  ari-anged  as  shown 

in  ii  spiny  xpiir  as  sbonn  ou  pi.;;:!.  fIjr.lT.  ■  The  caudal  fringe  is  as 

UMUlll. 

Ima^o,  male.  Head  yellowisb.  iiu-ludiiifr  proiioscis.  palpi,  and 
aud'nniic,  llie  biiHiil  joiiil-  of  ilie  l;ist  tin.wn.  Thorax  reddish 
tirown:  the  narrow  sjkici'  belwceii  tlic  lliree  wide  brown  dorsal 
stripes  and  llie  wcntelliiiii  yellowisb.  Alidtmien  palo  browu,  venter 
more  yeMowiKli  cxrcpliiift  towjii'd  liic  <'.\t ri'iiiity.  Incisures  hut 
liHle  if  liny  pal.T,  f.Tiiitiiliii  nn.l  llie  ;ilidoiiiiii;il  li.airs  i«ile.  Legs, 
in.lndirifi  Hie  !t|piial  half  of  llic  <-.ixiii-.  wliilisli.  the  tip  of  each 
mi<Id!<'  mill  bind  lil.ia  wiili  ii  iiiiiiiite  tiliirk  circular  comb,  one 
toiitli  uf  whiili  is  in'iiliinjied  lulu  ;i  s]riii-.  Fiiii'  metatarsus  about 
om-lliinl  l.iti-criiun  ilsliUiit.    \Viiii;s  li\;ili]ic,  willi  ;i  sliffbt  milky 

liri-;.-.    Iiail>i    |i;llr.    veins   n.li.Hcss.       Miillrrcs    |,;||,..       I..-M^'tll    :U    tO 


Female.     Li 


.  Tanytarsus  junci  ^leif;eii 
M^'iL:iii.  S.wl.  Hcsi'llr.  1 :  r.(1. 
\'.  il.  \Vul|>.     Tljd.  V,  Kill.     V. 
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183f>   0  h  1  r  o  n  o  in  11  s  v  e  r  n  u  s   Staeger  (nee  Meig.).    Kr5J.  Nat.  Tids. 

2:580,  70 

1850  Chlronomus  Zett    Dipt  Scand.    9:3579,  108 

1864  Chironomus  Schiner.    Fauna  Austr.    2 : 597 

Antennae  and  palpi  brown;  antennal  hairs  of  the  male  pale 
brown.  Thorax  dark  green,  with  three  broad,  black,  longitudinal 
stripes;  the  sternum  and  the  metanotum  shining  black.  Abdomen 
dark  olive  green ;  the  anal  segments  of  the  male  rounded,  shorter 
and  a  little  broader  than  the  preceding;  the  claspers  as  long  as 
the  anal  segment,  broad  in  the  middle,  at  the  base  and  at  the 
extremity  somewhat  narrowed ;  the  abdomen  of  the  female  is  much 
darker,  almost  black.  I^gs  variable,  blackish  brown  to  yellowish 
brown ;  the  forelegs  long  and  slender,  the  fore  metatarsus  almost 
twi(?e  as  long  as  the  tibia  (ratio  about  4:7) ;  the  second  tarsal 
joint  about  one  half  as  long  as  the  metatarsus;  the  following 
joints  gradually  decreasing  in  length ;  haii*s  of  the  legs  dense  and 
light  brown  in  color.  Halteres  whitish.  Wings  hyaline,  appear- 
ing gi-ayish  owing  to  its  hairs;  crossvein  a  little  proximad  of  the 
mid  length  of  the  wing;  the  fork  of  the  cubitus  directly  below  the 
crossvein.  Male,  length  3  to  3.5  mm ;  female,  2.5  mm.  Transla- 
tion from  V.  d.  Wulp,  loc.  cit.     Greenland.    Lundbeck. 

8.  Tanytarsus  pusio  Meigen 

1830  Chironomus  Meigen.    Syst.  Beschr.    6 : 25C,  117 

1850  Chironomus  Zett.    Dipt  Scand.    9 : 3583,  115 

18G4  Chironomus?   Schiner.    Fauna  Austr.    2 : 597 

1874  Tanytarsus  V.  d.  Wulp.    Tijd.  v.  Entom.    17 :  134 

1877  T  a  n  y  t  a  r  s  u  s    V.  d.  Wulp.     Dipt.  Neerl.     p.287,  8 

Male.  Greenish;  thorax  with  thixje  dark  stripes.  Head  green- 
ish, palpi  subfuscous,  pi-oboscis  yellowish;  large  basal  joint  of 
antenna  fuscous,  the  next  few  joints  yellow,  the  remaining  ones 
dark;  hairs  subfuscous.  Thorax  green  with  three  dorsal  stripes, 
the  sternum  and  the  metanotum  blackish.  Abdomen  green, 
darker  toward  the  caudal  end;  hail's  pale;  genitalia  prominent, 
yellowish.  Legs  greenish  yellow,  the  tarsi  and  the  fore  femora 
and  tibiae  slightly  infuscated,  middle  and  hind  legs  hairy.  Fore 
metatarsus  nearly  twice  as  long  as  its  tibia.  Wings  hyaline, 
hairy,  veins  pale,  crossvein  proximad  of  the  mid  length  of  the 
wing;  fork  of  cubitus  distad  of  crossvein.  Halteres  greenish 
yellow.    Ijength  2  to  3  mm. 

Female.  The  thoracic  strijx^s  reddish  or  brownish,  and  the 
abdomen  j)aler  green,  otherwise  like  the  male. 

Near  the  anterior  margin  of  each  segment  of  the  abdomen  in 
some  specimens  there  is  a  faint  indication  of  a  darker  fascia. 
Male  and  female  specimens;  Ithaca  N.  Y.    Brookings,  S.  D, 
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9.  Tanytanns  fatigant  n.  sp. 

(P1.30.  flg,J8) 

Female.  Heai]  gi-oeai»b ;  pulpi.  aud  antenaae  except  basal  joinl^l 
infuHcated;  proboscis  yellow.  Thorai  greenish,  with  three  daric 
Biibshining.  brown  or  blackish  utripea;  scutellum  and  pleura  pale 
greenish  or  yellow;  metanotiim  and  sternum  blackish.  Abdomen 
grass-green.  T-egs  pnle  yellowiah,  slightly  infnscated;  hairs  not 
long:  fore  metatarsus  over  one  third  longer  than  the  tibia.  Winga 
hyaline,  sparsely  haired,  veins  yellowish,  venation  aa  flgured. 
Halteres  greenish.     Length,  2  to  ^  mm. 

Far,  a.  One  female  8i)ecimen  has  darker  face,  proboacia,  and 
fuseouB  legs,  otherwise  agrees  with  the  above  description.  Taken 
at  same  time  and  place.     Ithaca  N,  Y.,  April, 

10.  Tanytarsiu  dissimilis  n.  sp.  m 

(Pl.25.  flea.  16  to  21)  ■ 

Larra.  Small,  white,  with  brownish  tint;  found  among  the 
trasli  in  the  bottom  of  a  ninddy  pond.  Ijcngth  3  to  4  mm.  Head 
palp  bi-own.  short,  with  a  few  dorsal  setae.  Eye  spots,  a  pair  on 
each  side,  distinctly  separated,  antennae  nearly  double  the  length 
of  the  mandible  (flg.17).  Labrum  with  a  nnmber  of  prominent 
curved  setae,  some  of  them  pectinate  (flg.lfi  1) ;  epipharyni  nor- 
iitjil  (fi^i.lfi),  MiUidible  witli  ;i  suliiifiii'iil  :iiid  a  lateral  seta  and 
a  vow  of  fine  hairs  overhanging  the  tip.  Maxilla  with  a  short 
palpus,  some  small  papillae  and  several  slender,  pointed,  mesad 
projecting  lobes  (fig.lC  mx) .  The  anterior  feet  are  provided  with 
numerous  pale  curved  setae.  Thorax  with  a  few  pale  and  very 
inconspicuous  setae.  Claws  of  the  posterior  prolegs  few  in  num- 
ber and  biIol)ed,  Caudal  bloo<l  gills  four  in  number  and  ratter 
prominent.  Caudal  setae  brown;  a  single  shorter  and  more 
delicate  seta  is  placed  ujion  each  pedicel  upon  its  anterior  side. 

Pupa.  Pale  yellowish ;  length  about  3  mm.  Thorax  with  long, 
slender  pointed  resjiiratory  organs  with  hairs  upon  them.  Upon 
the  thorax  caudad  of  the  middle  arc  .a  few  rather  conspicuous 
setae.  The  second,  third,  fourth  and  fifth  abdominal  segments 
are  marlicd  ns  shown  on  y]:2~>.  fifj.Sd.  The  second  has  two  gray 
trianfU'lar  jiigmcut  spots,  tlieir  bases  near  the  posterior  margin; 
a  few  Binall  setae,  .nnd  tlie  usual  transvei'se  posterior  row  of  longi- 
tudinal ridges;  the  third  has  a  broken  transvei-se  posterior  row 
of  lon^  and  prominent  blacli  setae,  ))esidcs  a  few  scattered  ones; 
the  fourth  lias  an  anterior  row  which  joins  the  cephalic  ends 
of  the  two  h)nf;itiiclinal  rows  of  long  black  setae  and  an  anterior 
median  patch  of  .short,  stont.  black  spines.  iH'sidcs  several  scat- 
tered setae;  the  fifth  has  two  contiguous  or  nearly  contiguous 
patches  near  the  anterior  margin  of  short  stout  black  spines,  and 
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a  pair  of  discal  setae.  The  lateral  fin  of  the  eighth  s^ment 
terminates  in  a  comb  with  six  or  seven  short  black  teeth.  The 
candal  fin  is  elongate  and  has  the  usual  fringe  of  matted  hairs. 

Imago.  Differs  from  T .  e  x  i  g  u  u  s  n.  sp.  in  being  darker, 
in  haying  a  shorter  metatarsus,  and  in  the  form  of  the  male  gen- 
italia. It  is  yellowish  green,  sometimes  nearly  wholly  yellow, 
more  or  less  infuscated,  with  three  brown  thoracic  stripes. 

Hale.  Head  yellow,  including  proboscis,  palpi  and  the  large 
basal  joints  of  the  antennae;  the  antennae  brown,  the  basal  por- 
tion of  each  hair  appearing  paler;  eyes  black.  Thorax  yellow, 
slightly  infuscated,  with  a  greenish  tinge,  usually  with  three  more 
or  less  distinct  buff  or  pale  brown,  sometimes  darker,  stripes. 
Abdomen  green,  slender,  yellow  toward  tip;  genitalia  elongate 
(pl.33,  fig.3),  with  a  dorsal  downward  curved  keel  (d),  and  four 
pairs  of  appendages;  an  elongated  pair  of  lateral  lobes  (1),  a  pair 
of  inferior  lobes  (i)  with  rounded  ends,  a  pair  of  short,  blunt, 
superior  lobes  (s)  with  much  incurved  ends,  and  finally  a  pair  of 
brush-like  appendages  (a)  projecting  mesad  from  the  side  of  the 
superior  lobes.  Legs  hairy,  uniformly  light  yellow,  sometimes 
slightly  infuscated,  tips  of  middle  and  hind  tibiae  each  with  a  pair 
of  minute  black  combs  with  an  elongate  middle  tooth,  forming 
a  spur.  Fore  metatarsus  about  one  half  longer  than  its  tibia. 
Wings  pale,  hairy,  the  heavier  veins  close  to  the  anterior  margin, 
all  veins  pale  yellow.    Halteres  white.    Length  1.75  to  2.25  mm. 

Pemale.  Like  the  female  of  T  .  e  x  i  g  u  u  s  n.  sp.  but  is  con- 
siderably darker  yellow;  the  thoracic  stripes  are  brown,  meta- 
thorax  brown,  abdomen  deeper  green,  the  legs  pale  grayish  yel- 
low, sometimes  fuscous.  In  dried  specimens  all  colors  appear 
rather  dusky.  I^ength  1.25  to  1.75  mm.  Proportion  of  metatar- 
sus to  its  tibia  like  that  of  the  male. 

This  species  was  bred  a  number  of  times  during  May,  July,  and 
October  from  pond  water.  Ithaca  N.  Y.,  Ottawa,  Canada  (from 
Professor  Fletcher) . 

Var.  a.  Larva  can  not  be  distinguished  from  the  foregoing;  the 
pupa  differs  in  having  fewer  setae  upon  the  dorsum  of  abdomen. 
(See  fig.18  for  the  arrangement  of  these  setae.)  This  variety  has 
been  bred  several  times.  There  seems  to  be  no  intermediate  stage. 
The  adults  of  this  variety  seem  to  be  a  little  moi'e  dusky  than 
those  of  the  other. 

11.    Tanytarsus  fulvescens  n.  sp. 

(P1.30,  fig.19) 

Kale.  Testaceous ;  segments  of  the  abdomen  brown  with  paler 
posterior  margins.  Length  3  mm.  Head  with  palpi,  probocis, 
and  aiKtennae,  and  its  hairs  brownish.  Dorsum  of  the  thorax, 
pleura  and  scutellum  testaceous,  with  cinereous  reflections;  the 
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three   dorwil   »trii>e8,   the  ateroum   und   tlw  melanotum   brow 
rh«f  louK  hairs  in  tlie  toDptiniiiial  powr  and  thosp  on  the  Bcutd^^ 
iiiii]    bmwD,     AlKloinea    bmwii,    with    blafki»ii    hairs.    i»oi»li'i 
rimrsiiiK  of  tlm  w|rnient«  i-fin-n-ouB  white;  tlip  genitalia  brown,' 
iLc  lalppai  lol»«*  Iimg  und  irtoiit.     I-egs  jeilowifli  or  testa^-eoua, 
the  tarei  a  little  dark<Tied.  fop«  lep*  with  short,  the  middle  mid 
hind   lep»  with   hmg  hairs.     Fon-  iiielataraus  about  one  fonrlh 
loiigi-p  than  itB  (ibia.     Wings  bjuline,  apficaring  tt(iin(?what  dusky 
On  aiTourit  of  the  darlj  halm  which  oovw  them;  vein*  yellowi-.^ 
uwirgin  decplj  fringwl,  vt-uatiuD  as  fi|tiii-«i.     Haltei**  yellow,  the  J 
knob  sinuntiines  slightly  infiixrafifd. 

Female.    Faw,  basal  joinlit  of  the  nnteiuiae  iiud  the  baits  i  , 
Hif  thorax  more  yellowish ;  ollicrwiw  like  the  male.     Ithai-a  N.  Y.-J 
•Tuly. 

IS.  Tanytanni  maticna  n.  r]). 
{I'I,30,  Be.'Jl)) 

Hale,     Yeilowiali,  wilh   llii-i-o  ruddish   bruwu  thoracic  »triiM!e,J 
Head  yellowish  up  gntuinh.  pHlj)!  and  iii-obosM-if  yellow ;  nntennw 
inclndint;  the  haim  nnd   Hit  banal  joint   brownish.     Dorsum 
Ihe   thorax   greeniBh   yellow,   with    llipeo   broad   reddidh   brow»J 
Rtripes,  aietatboroz  aud  stenium  brown;  acntellum  and  pleiu 
t  j-ellowinh.    Abdomen    ftreenltdi,    yellow,    som^-hat    infnscatcdjj 
ITriirs  pale;  genildlin  yeilosv  in  I'ulor  iiiid  elonpale.     Ia'^h  yel!ij 
somewhat  darlivned.  excepl  the  liochiinl.i-s  and  liases  of  fen-ora; 
the  middle  and  hind  jiaii-s  ioiifier  Imiivd  than  the  fore  pair;  fore 
nietatar«u8  one  tiiird  or  one  fiiurlh  liinser  than  its  tibia.    Wings 
hyaline,  haii-j-,  veins  jiaie  yellow;  Moaiiim  as  figured.     Halteres 
yellow.     I*n<:(h  2..">  loll  iiii'n.     llliara  N.  Y. 

13.  Tanytarsus  exiguus  n.  &]>. 
Larval  case.  Numerons  tibi'oiis.  slciuler.  conical  eases  are  found 
attached  lo  llie  niiks  in  ihi-  bottom  of  shallow  brooks  in  places 
where  Ihe  water  tlows  inosi  swiftly  during'  tlie  summer  months. 
Ilnnilreds  of  these  eases  may  be  sometimes  found  upon  a  single 
piece  of  mck  no  lar*;;i  r  Ihaii  a  manV  hand.  The  cases  are  slender, 
c,mic;il,  wilh  a  basal  si.  in  and  ilin^c,  .,c  ,m  lasioiially  four,  apical 
lilanieals:  the  body  is  alii.iii  :;..'.  K.  I  ami.  in  Icn-lh.'  The  color  is 
a  pale  hi'own  like  iliai  of  diic.l  .i;r'ass;  Ihe  sli-uclTire  is  librous  like 
(hat  .if  a  Siniulium  case.  The  case  is  ivinfoivcd  lonptndinally 
l.y  tlirc-ribs.  Ihe  l.a.sal  i.ioh.niialiuiis  .if  IIm- lilanienls;  ihestem  is 
i^ii^'hlh  eiilai'^e.l  ai  the  base,  by  whi.h  it  is  aHa.'ii.'d  t'>  the  rocks. 
iMirin;;  the.'ai-h  snmm.'r  n:osi  ..r  ihe  <as.s  will  !..-  found  atta.hed 

by  Ihe  stem  alone,  bnl  laN'i-  in  llie  seas.a >t  »(  ill. an  lie  Hat  on 

liie  i-ock  an.i  an-  atladie.l   al.m^'  one  side  like  Siuiulium    pupal 
eaiies.     Within  tiiis  ease  is  a  small  greenish  yellow  larva,  or  later, 
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the  tiny  pupa.    The  case  is  shown  on  pl.26,  fig.9.    Ulmer  (p.401, 
1903)  notes  a  similar  structure  for  an  European  species. 

Larva.  (Pl.26,  figs.8  to  15).  The  larva  is  pale  greenish  yellow, 
with  a  brownish  yellow  head  and  elongate  antennae;  the  length 
is  from  3  to  4  mm.  Head  about  1.5  times  as  long  as  wide,  with 
a  number  of  short  setae,  two  at  the  base  of  each  antenna,  two 
on  the  front,  one  mesad,  one  laterad  and  one  in  front  of  each 
[>air  of  eyes.  There  ai-e  two  eye  spots  on  each  side  (figs.8  and 
14).  The  anjennae  (fig.l3)  ai-e  over  one  half  as  long  as  the  head, 
each  mounted  upon  a  lateral  prominence.  The  first  joint  is  three 
times  as  long  as  the  second,  and  has  a  seta  on  its  side  a  little 
distad  of  the  middle,  and  an  apical  seta  1.5  times  aid  long  as  the 
second  joint,  the  latter  having  two  apical  setae  with  rounded 
ends.  The  third  joint  is  shorter  than  the  second,  the  fourth 
is  shorter  than  the  third,  the  latter  has  a  delicate  apical  seta. 
All  setae  are  very  pale  }-ellow  in  color.  The  labrum  is  prominent 
and  has  two  pairs  of  stout  apical  setae,  one  pair  of  which  is 
eui'ved  and  elongated  (tig.  14)  ;  besides  this  there  are  five  or  six 
pairs  of  smaller  lateral  setae.  The  epiphar^^nx  is  like  that  of  the 
genus  O  h  i  r  o  n  o  m  u  s  ,  with  the  usual  comb,  cuned  setae,  and 
bifid  lateral  arms.  The  mandibles  (md)  have  black  tips,  the  max- 
illae (figs.  12  and  14  mx}  each  have  a  prominent  palpus  and  an 
elongate  mesad  projecting  process  with  several  blades,  very  deli- 
cate and  transparent;  the  brown  labium  with  its  >black  teeth  has 
an  outline  as  figiued  (fig.l2  1).  The  prolegs  have  the  usual  curved 
hail's.  Each  segment  of  the  thorax  has  a  very^few  scattered  setae 
arranged  in  two  transverse  rows.  The  abdomen  is  practically  de- 
void of  setae.  The  last  segment  has  the  usual  dorsal  tufts  of 
setae,  four  short  though  consi)icuous  blood  gills,  and  i)rolegs  with 
their  retractile  bilobed  claws. 

Pupa.  Pale  yellow,  Avith  brownish  thorax,  length  about  2.5  mm. 
The  respiratory  organs  are  sUnider,  unbranched,  pointed  fila- 
ments, and  bare;  about  one  third  the  length  of  the  thorax.  The 
second,  third,  fourth,  lifth  and  sometimes  the  sixth  segment  of 
the  abdcnien  is  dorsally  marked  with  a  j)air  of  brown  spots,  ujion 
which  are  a  iiuni])er  of  short  brown  setae,  near  the  anterior  mar- 
gin. Tlie  S(M*oiul  segment  lias  in  addition  a  transverse  row  of 
much  finer  microscopic  spinels  near  the  posterior  margin,  and  the 
usual  transverse  ridged  row  upon  the  iM>sterior  edge  (fig.ll). 
There  are  also  a  verv  tew  scattertMl  minute  setae.     Each  lateral 

to- 

tin  of  the  eightii  segment  has  four  pa  it*,  slender  tilainents  and  a 
single  brown  apical  s])ur.  The  caudal  fin  has  the  usual  fringe  of 
long  matted  hairs  or  tihimenis  (fig.l5). 

Imago,  male.     Pale  yeUow,  a.bdonu»n  j)aU^  yc^llowish  gr(H?n.    The 
head  with  j)roboscis  and  palpi  i)ale  yellow;  antenna  somewhat 


i 
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infuscatcd,  ivilli  pale  hairs,  basal  joint  yellow;  palpi  cloogats; 
llio  eyeH  conspic-uousl)  blat-k,  deeplj-  notcheti.  Thorax  wholly  y^l- 
low,  wiUi  ihree  butf-L-oloriHl,  KomcUmes  indistinct,  dorsal  sti-ipes. 
Abdomen  quite  pale  gwen,  very  slondor  and  with  pale  hairs;  geni- 
talia (pl.3^,  QgB.i  and  4a)  yellow,  with  four  pairs  of  appendages; 
an  elongate  pair  of  lateral  lobes  with  npturned  ends  (I),  a  pair  of 
elongate  iiilerior  lobes  with  nmnde<i  ends  (i),  a  pair  of  short 
Kuperior  lobes  vith  sharp  apex  and  recurved  setae  (s),  a  pair  of 
niewid  projecting  brustilike  apjieudagen  (n),  and  Anally  a  curved 
dorsal  kw'l  (d).  l-egs  wholly  fream  white,  tips  of  middle  and 
hind  tibiae  each  with  two  tiny  black  combs,  one  tooth  of  each 
comb  lieing  prolonged  inio  a  short  spar.  IjCgs  rather  hairy;  fore 
metatarsus  nearly  three  foarlh»  longer  than  its  tibia.  Wings 
white.  h,\'ulinc,  iipotless,  hairy,  margin  with  long  fringe,  veins 
pale.  Anterior  vclus  closely  crowded  towards  costal  mai^ln.  so 
that  tlie  veins  are  dtfllcalt  (o  dltdiuguiBh.  Ualteres  while. 
Length  1.S  to  2  inim. 

Female.  Like  the  male,  differing  only  as  follows:  A  little 
shorter,  antennae  yellow,  last  joint  dark  on  the  lateral  surface; 
ahdonien  Hliorter  and  broader,  and  oflen  entirely  yellow,  thoon^fa 
sometimes  green. 

This  »|ieoieB  is  very  common  among  the  shrubbery  near  swil 
flowing  hrooks.     Ithawa  N,  Y. 

14.  Tanytarsus  tenuis  Meigen 
1830  Chlrononms    Meiseii.     Syst.  lioschr.   •r,:%'i5.  112 
ISDO  Chlronoiiius   Zett.    Dipt.  Scand.    0:3581,  113 
1SG4   Chiron  ,>m  us   ScUituT,     Fauna  Austr.     2:008 
1S74  T  a  n  y  I  u  r  s  u  s   V.  d.  Wiilp.    Tijd.  v,  Kiit.    17 :  134 
1877   Tanytarsus    V.  d.  Wulp.     lilpt.  Nttrl.    p,  288,  11 
isys   Gliirouomus    Luinib.     Vidciiak.  Meddol.     i).2S4,  70 

l^iiie  greenish  yellow;  dorsum  of  the  (horax  with  three  ferrji- 
giuoiis  longiludinitl  stripes;  sternum  and  iiietatborax  also  fer- 
ruginous. Abdomen  of  the  male  very  slender,  somewhat  darkened 
lowiird  tlic  end.  and  wilh  lout;  chiNiMTM.  Antenn;U'  3"ellowish,  the 
liiiirs  iip|«-:ii-iTig  lighti-r;  [k\\]''\  d;iH;  l.nni  ji.  L.-i^s  pale  yellow,  the 
lil)iae  willi  blnrk  s]i(>tK  at  (In-  li|<;  f.Mv  tm-liilarsiis  twice  as  long 
as  its  lil>l:i.  Wings  wliiiisli,  d.-licali-lv  li,iii-.'il.  Ualteres  pale 
y<-llinv.  LcMf;Mi  i;  lo  :;  mm.  Scliim-r,  I-"-,  .ii.  linvnland.  Lmid- 
iM'ck.  R|K'iimf>iis  from  S.mlh  iKikota  and  U  asliiiii;|i,n  seem  to  be 
Ihis  s]iecLes. 

15.  Tanytarsus  flavellus  ZcI|.t.-Ii-i1i 
ls:!S    Cl,ir<.ni.mu^    Zrlt.     Ins.  l.j,i.i"'n.     [..Mil,  -H 
iKM  Gliiriinoiuiis  Zi-tt.    Dipt.  Sc'iiiid.    0::;r.&I.  117 
18(H   CUlronoiuus  Scliiiior.    Fnunn  Austr.    2:598 


■« 
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1874  Tany  tarsus  V.  d.  Wulp.    Tijd.  v.  Ent    17:134 
1877  Tanytarsus  V.  d.  Wulp.    Dipt  Neerl.    p.288,  12 

(PL30,  flg.21) 

Heady  antennae  and  palpi  pale  yellow;  the  antennal  hairs  of 
the  male  brownish  yellow;  tip  of  the  palpus  brownish;  eyes  black. 
Thorax,  scutellum  and  metathorax  pale  yellow,  the  thoracic 
stripes  pale  ferruginous;  abdomen  pale  green;  the  claspers  pale 
yellow.  Legs  and  halteres  pale  yellow ;  fore  metatarsus  about  2.5 
times  as  long  as  its  tibia.  Wings  with  yellowish  tint,  pale  veins 
and  densely  haired.  Length  1.25  to  1.5  mm.  Translation  from 
V.  d.  Wulp.    Several  specimens;  Ithaca  N.  Y. 

Tanytarsus  (?)  sp. 

This  is  a  very  peculiar  little  larva  from  Saranac  Inn  N.  Y.  which 
I  doubtfully  refer  to  Tanytarsus,  though  it  may  belong  to 
some  one  of  the  other  genera,  Ghasmatonotus,  Euryc- 
n  e  m  u  s ,  etc.,  the  larvae  of  which  have  not  yet  been  described 
as  far  as  I  am  aware. 

Larva  pale  yellowish,  length  about  2.5  mm.  It  was  found  in  a 
little  case  constructed  of  grains  of  sand  like  those  of  some  caddis- 
flies.  A  dorsal  view  of  the  head  is  shown  on  pl.20,  flg.lO.  The 
head  is  about  1^2  times  as  long  as  wide,  dark  brown  in  color. 
There  are  a  number  of  setae  upon  the  dorsal  surface,  distributed 
as  in  the  figure;  on  the  posterior  part  are  about  12  blunt  tuber- 
cles; at  the  base  of  each  antenna  (a)  is  a  peculiar  process  with 
sharp,  finger-like  projections  (b).  The  antennae  are  wanting  in 
the  single  specimen,  but  judging  from  the  size  of  the  basal  articu- 
lations they  are  probably  considerably  elongated.  The  labrum 
possesses  prominent  setae;  the  epipharynx  is  provided  with  the 
usual  transverse  comb,  prominent  and  elongate  lateral  arms,  and 
cnrved  setae.  The  mandible  is  stout  and  has  a  prominent  lateral 
sufoapical  seta.  The  maxilla  has  a  prominent  palpus,  and  the 
labium  has  a  toothed  margin  much  resembling  the  one  shown  on 
pl.22,  fig.7,  but  with  the  central  tooth  somewhat  wider  and  with 
but  13  instead  of  15  teeth.  The  anterior  prologs  have  a  number 
of  slender,  curved,  pale  setae,  not  pectinate.  Upon  the  dorsal 
surface  of  the  thoracic  segments  are  a  few  long,  slender,  pale 
setae.  The  posterior  end  of  the  abdomen  is  wanting  in  this 
specimen. 

Genus  43.  Euryenemus  Van  der  Wulp 

Tljdschr.  v.  Entom.  XVI  (LXX)  and  XVII,  135 
Imago.     Head  flat  in  front,  covered  by  the  conical ly  produced 
thorax;  front  broad,  arched;  eyes  small,  reniform;  ocelli  wanting. 
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Antennae  of  the  male  its  long  an  tli«  h«ad  ami  thorax  liikra 
together,  U-joiiitti],  tJie  flr«t  joint  short,  disk-likt!.  the  following 
joints  densely  jiluoiosi';  llu^  iinlt-nnao  of  the  fi-in^ile  shorter,  7- 
jointed,  with  a  few  eirct  hairs.  I'roboHcis  short,  palpi  curveti, 
4-jointed,  tLe  joiuls  of  about  eqaal  length.  Thorax  and  abdomen 
liairc,  the  tliorai  strongly  develuiK-d.  highly  an-hed.  couii-ally  pro- 
duced In  fronl ;  Mcuteiluin  and  nietaiKitniM  an-hed;  the  sternum 
projei:ting  .limoNl  nipple-like  from  betw(n:u  the  fore  und  middle 
k^  (p'h'U,  flg.:^4 1.  Abdomen  cylindriral.  ihe genitalia  modenitely 
enlai^d;  legs  thit-kly  haired,  the  apirnl  ends  of  the  fpuioni  and 
all  of  the  tibiae,  [larticularly  tli«  bind  oues^  thickened;  the  fort- 
metiitarsus  abont  one  fourth  shorter  tUaii  the  fore  tibia,  upon  eju-h 
Bide  wilh  long  i-ilia,  Winga  long  and  narrow,  tliickly  haired ;  the 
anal  angle  pi-oniini-nt;  R,  iind  R,j^  ulralght,  the  hitler  ending  at 
the  end  of  the  coHta;  i-roHnvein  prosimad  of  Ihe  ruid  length  of  the 
wing;  media  uubrauched,  almost  atruighl  and  entering  the  margin 
immediately  Iielow  the  apex  of  the  wing;  the  fork  of  the  cubilua 
diiiitad  of  Ihe  crossvein;  both  branehes  iR-nt  gently  duwnwarUjM 
htinieral  iivwsveinM  quite  diatin<-t.    V.  d.  Wnlp.  loc.  clt.  ■ 

KEY   TO   THE    SPECIES   OF  EUKTOHEKUB 

Larvae  ai«l  itupne  of  llio  sitwies  of  lliis  geiuis  liavc  never  been  described 
as  fur  as  I  jiui  aH-arc.  Walker's  two  siiocles  may  not  belong  to  this 
genUD,  but  are  [ihu-ed  In  tUi;  followlns  kt-y  bL't-aiiMC  of  that  author's  state- 
aient  "  allied  to    a  e  s  1 1  v  u  s ." 

a  Tlioniik-  stripes  and  fii^cjac  <iii  abdouiinnl  Kcgiiieuts  brown  ;  lengtb  1  mm. 

( N.  .T.) 1.    s  e  1 1  u  1  u  » 

oo  Tiiorat-k-  sirljios  yolluw 

b  Thorax  yellow ;  leagtli  .'i.5  uim 2.    u  n  i  c  o  I  o  r 

(j6  Thorax  green  with  oraage  i.-olon;il  sliitU'S;  loufitli  Onim. 

1.  Eurycnemas  scitulus  ('nipiilled: 

I'JOl     Ku  rj  ITI  .■111  us    Cm].      Vi:,.:   T.  S,  Xnl,   Mu-'.     L':i  H!08 

Female.      Vi'IIuh,  tin-  |i;ilj'i.  :i|iiii-s  i.f  ^niiniiiiU'.  luiii-  villae  on 

wing,  liji-  iii('l;iiii.niui.  cM-riit  (In'  ii[i["'i-  uiainiii  niid  side.s,  a  broad 
fa-s.-ia  at  h-A^r,  ..f  alidomiiial  s.-iui^uls  iw<.  l.i  si-v.-ii;  tin*  knees, 
apic'i's  of  lihi.K'  and  of  larsiil  joiuls,  ilark  lirnwu:  inesoTiotnni  wnb- 
opai|iH',  fu.irit  l;ii'si  bare;  wiu-s  ahimsi  wiinlly  ic.v.-rrd  wilh  Iii-own 
liaii-s  grayisli  liyaltue.  llie  |i.>rli<>n  in  ftonl  i>t  ilu-  ticsl  I  K,  i  and 
third  (II, J.;.)  veins  pale  brown;  veins  bi-owii;  length  4  mm. 
Habitat:  Uiverton,  New  -Tersey. 
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2.  Enrycnemus  (?)  nnioolor  Walker 

1848  Chironomus   Walk.    List  Dipt  Brit  Mas.    1 :  19 
1878   Chironomus  Ost  Sack.    Cafl.  Dipt  N.  A.    p.21 

Female.  Body  hairy,  saffron  or  pale  orange  color;  feelers  yel- 
low; eyes  black;  legs  pale  ^^llow,  very  hairy;  wings  colorless, 
hairy,  fringed ;  veins  yellow ;  poisers  pale  yellow.  Length  of  body 
5.5  mm. ;  of  wings,  9  mm.    Nova  Scotia.    Allied  to  aestivns. 

3.  Enryonemns  ( f )  lasiomeros  Walker 

1848  Chironomus   Walk.    List  Dipt  Brit  Mus.    1 :  19 
1878  Chironomus   Ost  Sack.    Can.  Dipt.  N.  A-    p.21 

Hale.  Wings  hairy.  Head  orange;  feelers  very  downy;  their 
hairs  yellow;  chest  green;  the  usual  three  stripes  orange  colored; 
abdomen  yellow,  thickly  fringed  with  haii*s  along  each  side;  legs 
yellow,  hairy,  esi)ecially  the  feet  and  the  tips  of  the  shanks  of 
the  fore  legs;  wings  white;  veins  pale  yellow;  poisers  yellowish 
white.  Jjength  of  body  9  mm. ;  of  wings  12  mm.  St  Martin's  falls, 
Albany  river,  Hudson's  bay. 

This  species  has  the  chest  produced  in  front  like  C  .  a  e  s  t  i  - 
vus  Curtis  (==C.  hirtipes  Macq.)  to  which  it  is  nearly 
allied.  Walker,  loc.  cit.  C.  aestivus,  mentioned  above,  is 
a  synonym  of  e  1  e  g  a  n  s  Meig.,  the  type  species  of  the  genus 
Eury  cnemus. 

Genus  44.  Hetriocnemus  Van  der  Wulp 
Tljd.  V.  Entom.  XVI  (LXX)  and  XVII.  136 
Imago.  Antennae  of  the  male  fourteen-jointed,  long  and  densely 
plumose;  antennae  of  the  female  seven-jointed,  with  a  few  sub- 
erect  hairs;  in  both  sexes  the  first  joint  is  thick,  disk-like.  Pro- 
boscis short,  palpi  bent,  four-jointed.  Eyes  emarginate,  ocelli 
wanting.  Thorax  highly  arched,  more  or  less  produced  over  the 
head,  sternum  strongly  arched.  Abdomen  as  in  Chironomus; 
in  the  male  the  anal  is  distinctly  soj>arated  from  the  preceding 
segments,  and  is  provided  with  a  pair  of  filiform  or  sometimes 
widened  claspers  (pl.33,  figs.  6,  8).  Legs  slender,  the  hind  legs 
hairy,  fore  metatarsus  shorter  than  its  tibia.  Wings  hairy,  par- 
ticularly toward  the  tip;  anal  angle  prominent;  the  vein  R^a.^ 
straight  and  running  parallel  with  the  distal  end  of  R^  and  ending 
a  short  distance  before  the  tip  of  the  costa ;  the  crossvein  is  at  or 
even  a  little  proximad  of  the  mid  length  of  the  wing;  the  media  is 
simple;  the  fork  of  the  cubitus  is  directly  under  or  even  a  little 
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distnd  of  th«  crtrasveio;  both  briinclies  gentlj-  bent  downward 
toward  the  hind  mai-gin  of  the  wing;  himieral  rrossvein  more  or 
loss  dietinct.  Small  Bpecies  usually  not  exceeding  i  mm  in  li-ngth. 
V.  d.  Wijl]i,  loc  (it.  For  a  charadi'riiiation  ot  larva  and  pupa,  see 
M.  knabi. 

KEY  TO  sfEontft  or  KBTBiocimnra 

Imagittea 
a  Tclbwisli  spedea 
&  Abdomen  ltri>WD  wltli  the  tadsures  more  or  lew  yellow 
c  Fore  uiotatarBUB  ubout  two  thirdii  ns  long  aa  Its  libEa;  lengtb  1  (a  J 

1.S8  mni L  nanuaf 

re  Tore  motalarsua  ntxrat  O.S  hb  loag  as  Its  tibia :  tengtb  8  mm. 
2.    fUTlfroni 
hb  Abtloiueu  clilHly  yellow 

c  I.nrge  siK-cies  «  or  7  tniu.  In  ieaglb  ;  thorax  yellow  with  three  browo^  J 
isli  alrttH<fi,  mill  yellow  nbtloiucn  with  brown  spota 

a    par 
cc  Binolit^r  Rpeciea  with  abdomen  nearly  imiforinly  yellow 

il  Stwlm  tinvtug  wlnga  only  eparsely  linired ;  tbe  posterior  brandtH 
of  tbe  eubttua  suddenly  ilvfloded ;  abdomen  yellow ;  let%th  2  tan 
8mm.   (Oreanlanil).    (Soe  Oamp tocladlns    gramtnl- 

COlH) 

dd  Not  as  above 

c  R,^-.  short,   ending  far  before  tbe  !iii  of  llie  niiig;   haltoros 
white;  length  1.25  to  1.75mm.  (Greenland) 

i.   debllipennlH 
ee  Ri-f...  extends  nearly  to  the  tip  of  the  wing;  halteres  yellow 

5.    luudbeckli  nom.  nov. 
aa  Grnylsb,  brown,  or  bliK'kish  Rpecics 

b  Thorax  witli  three  bhickish  striiies;  ground  color  yellow;  BCUtelluiu 
and  met  It  not  urn  h];ifli ;  legs  sordidly  yellow  or  pale  fuscous;  fore 
metatarsus  iiliont  two  thirds  ns  long  jis  its  tibia;  abdomen  fuscous; 

male ;  length  2  nnii G.    e  x  a  g  1 1  a  n  s  n.  sp. 

66  Not  as  above 
c  Legs  yellow 
d  Thorax  irrny  wHb  black  stripes ;  ntKlonien  usually  with  whitish 
ini'iKiires;  fore  iiictatiirsus  nearly  as  long  as  Its  tibia;  length 

"'I'll' T.    Incomptus 

'!-l  '\'\iit:\\  wilh  yilli>H  ^.-riitinii  inlur  ;uiil  lil;i(kisli  stripes;  abdomen 
Willi  pi'slrvJiir  iii:ii'U'iiis  of  -I'liiiii-nls  .vellow  ;  fore  metatarsus  0.8 
.■if-loii-iisifs  liliiii 2.    f  lavt  frons  n.  sp. 

•I  Sni;illi'i-  spi'iic^:  Ini-lli  1  .."i  I..  'J  :iiiii. 
r  iriMerrs   bbi.l,  :    dull    l.lu- k,    n-^i'mhli.i.i;   O  r  t  Ji .    stercorn- 

r  ins    S.    iilrntulHS 

rr  ]l;ili,.n.s  uhiio;  lilmk  ;  (iicl;ni(.tuin  '^oiiiowbnt  polished 

11,    knabi 
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dd  Larger  species ;  if  2  to  2.5  mm.,  then  velvet  black,  and  otherwise 
not  as  above 
e  I^^  long  and  densely  haired;  fore  metatarsus  two  thirds  as 
long  as  its  tibia ;  length  3  to  4  mm.  (Greenland) 

9.   ursinus 
ee  Legs  sparsely  haired ;  male  velvet  black,  female  dull ;  fore  meta- 
tarsus but  little  over  half  as  long  as  its  tibia 

10.   fuscipes 

Note. — Consult  also  auxiliary  key  containing  Walker's  species,  p.l98. 

1.  HetriocnemuB  nanus  Meigen 

1818   Chironomus  Meigen.    Syst.  Beschr.    1 : 50,  69 
1874   Metriocnemus  V.  d.  Wulp.    Tijd.  v.  Ent.     17 :136 
1877   Metriocnemus   V.  d.  Wulp.    Dipt   Neerl.    p.292,  4 

Antennae  and  palpi  dark  brown;  head  and  thorax  yellowish 
green,  the  stripes  grayish  black,  the  sternum  black.  Abdomen 
brown  above  with  pale  incisures,  the  venter  pale  yellow.  Legs 
brown.  Wings  hyaline,  the  veins  somewhat  brown.  Halteres 
w^hite.    Jjength,  male,  1.83  mm.;  female,  1  mm.  Meigen,  loc.  cit. 

This  si)ecios  is  sjiid  to  occur  in  Greenland  (Lundbeck) .  The  iden- 
tification being  doubtful,  Lundbeck  redescribed  the  Greenland 
specimens.    For  these  I  propose  the  name  lundbeckii  (see 

no.  5.) 

2.  Hetriocnemus  flavifrons  n.  sp. 

(P1.31,  fig.l) 

Hale.  Head  yellow,  proboscis  and  palpi  fuscous,  the  first  joint 
of  the  antenna  shining  brown,  the  second  yellow,  the  remaining 
joints  and  the  hairs  fuscous.  Eyes  black.  Dorsum  of  the  thorax 
yellow  with  three  dull,  dark  brown  strij)os,  sparsely  covered  with 
pale  hairs.  Pleura  yellow,  sculellum,  metanotum,  and  sternum 
dark  brown.  Abdomen  dark  brown  with  the  posterior  one  third 
of  each  segment  yellow;  hairs  ami  the  genitalia  pale  brown. 
Coxae  brown,  logs  yellowish,  the  tarsi  slightly  infuscated,  legs 
very  sparsely  haired,  anterior  metatai'sus  about  four  fifths  as 
long  as  its  tibia.  Wings  hyaline,  hairy,  R44...  straight  and  ends 
close  to  the  tip  of  the  wing:  halteres  pale.     Tjongth  3  mm. 

Female.  Like  the  male,  but  has  wider  wings;  venation  as 
figured.     Ithaca  N.  Y.,  July. 

3.  Hetriocnemus  par  n.  sp. 

(Pl.ni,  fijjr.2;  pL.-W,  fi^.O) 

Hale.  Yellow,  the  antennae  except  the  basal  joint,  apices  of 
front  femora,  of  their  tibiae  and  of  the  first  two  tarsal  joints, 
the  whole  of  the  remaining  joints,  also  the  last  two  on  the  other 
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tnrai.  brown;  a  jMiir  of  ratlior  large  block  or  dark  brown  8p< 
on  abdoiDinal  segioents  Two  to  Beven,  liist  Benment  tuid  tbe  g 
tnlia  ([>l.38.  iig.til  also  browD:  mcwjuutiiin  marked  with  i 
darker  vellow  or  browiiicli  vittac,  tlifi  middle  one  divided,  I 
of  tbe  anfonnae  brow-nish;  front  (arsi  destitute  of  long  haira, " 
middle  and  liind  legs  rather  hairy,  llii.-  fore  iiietatareux  about 
three  fonrthe  as  long  as  its  tibia,  the  fourth  joint  of  the  tarsi 
more  than  one  fourth  a«  lon^  iix  the  Urat;  ninge  hairy,  whitish 
liynline,  the  veins  yellowl«h ;  venation  as  flgnred ;  length  fi.5  mm. 
In  one  ai^ecinien,  tlie  one  with  the  darker  thoracic  vittae,  the 
tips  of  the  middle  and  hind  femora  nud  tibiuo  are  darkened. 
Axton,  K.  Y.  A  female  speeimen  from  New  Jersey  has  dark 
brown  thoracic  stripcB  and  larger  apotx  on  abdomen. 

In  the  itaitf-r  by  McBSrs  MncGillivray  and  Houghton  in  the 
Entomologieal  News,  .Tannarj-,  1903,  this  fly  was  identified  as 
O  r  t  h  o  c  I  a  d  i  H  8  par  Ooq.,  with  the  deHCription  ot  which  il 
aRreeB  pretty  well  exii-pt  for  its  hairj-  winge;  the  Intter  fact  1 
had  overlooked. 

4.  Uetrioonemos  debilipennis  Lundbeck  _ 

18&S  Chlrauoinua  T.uiidb.    VIdenek.  JMeddel.    p.28a,  T9  ^| 

1602   Metrlocnemas  Kertesz.    Cnfl.  Dipt.    1:229  ^ 

Male.  Thorax  yellow,  with  three  brown  stripes,  the  median 
one  posteriorly,  the  lateral  ones  anteriorly  abbreviated,  the 
plenra  yellow,  the  sternum  brownish  gray,  the  sciitellum  yellow, 
the  nietathorax  brown.  Abdomen  yellow,  with  yellow  pile. 
Antennae  brown;  the  palpi  sordidly  yellow.  Legs  yellow,  the 
lialteres  white.  T!ie  wings  whitish  hyaline,  hairy,  the  anal  lobe 
bat  little  produced,  obtuse-angled.  R,  ami  R,+,-,  run  eloee 
together,  the  latter  much  shortened,  and  runs  into  the  costa  far 
before  tiie  tiji  of  Cu,;  flie  media  run.'*  into  the  tip,  the  base  ot 
the  fork  of  the  cnl>iltis  is  a  little  distad  of  the  base  of  R,+j,  the 
lower  branch  is  a  tittle  ciirved  al  the  tip.  The  middle  and  hind 
Jegs  are  distinctly  pilose,  the  anlorior  metalarsna  is  a  little 
shorter  than  the  (iliia. 

Female.  A  li(tli-  Kliorfcr  tlinn  tin-  imili',  alsu  a  lillle  paler,  the 
wings  wirier  and  imu'c  baiiT,  the  ;inal  Inlic  iintri'  widely  rounded; 
in  other  respecl.i  like  the  male,  l/i'n.i^lli.  iiialc  and  female.  1.25 
to  1.7,5  mm.     Gi-ecnlaud.     Lumlliei'k.  loc.  cit. 

5,  Metriocnemns  lundheckii  ntan.  rmv. 

1S.0S    cu  irn  (lOTim  «    n  n  ii  ii  s    I.iiii.lli.     In--   M.'i-.i,     Yiit.^ii,    Mrd.  11.28.'. 

Yale.     Thwax  yellnw.  in  dried  specimen-*  oflrii  snrdiilly  yellow 

or  fuscous,  with  three  brown  stripes,  the  uiidillo  oni'  alilireviated 
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posteriorly  op  less  distinct,  the  lateral  ones  anteriorly  abbre- 
viated; the  pleura  yellow,  the  sternum  brown,  the  scutellum 
yellow,  the  metathorax  more  or  less  dilutely  brown.  Abdomen 
yellow  with  yellow  pile.  Antennae  dilutely  brown  or  yellow ;  the 
palpi  yellow.  Legs  and  halteres  yellow.  Wings  whitish  hyaline, 
moderately  hairy,  the  anal  lobe  not  produced,  widely  rounded,  the 
veins  thin  and  pale,  toward  the  costa  a  little  stronger,  B4+5 
straight,  its  apex  nearly  over  the  tip  of  CUj ;  the  costa  is  produced 
a  little  beyond  the  tip  of  the  radius,  the  media  runs  into  the  tip, 
the  posterior  branch  of  the  cubitus  is  suddenly  deflected.  The 
middle  and  hind  legs  are  hairy;  the  fore  metatarsus  is  a  little 
shorter  than  its  tibia. 

Female.  Shorter  than  the  male,  its  thorax  a  little  paler,  the 
wings  a  little  more  hairy ;  in  other  respects  like  the  male.  Length 
1.5  to  2  mm.     Southern  Greenland.     Lundbeck,  loc.  cit. 

Var,  a.  (P1.31,  fig.3.)  Some  Ithaca  specimens  agree  very  well 
with  the  above  description,  but  the  palpi  are  pale  fuacous  instead 
of  yellow,  and  the  sternum  is  dusky  yellow  instead  of  brown. 
The  fore  tarsi  are  slightly  infuscated  and  the  posterior  branch  of 
the  cubitus  is  suddenly  deflected  near  the  end  similar  to  but  in  less 
degree  than  in  Camptocladius;  in  the  latter  respect  it 
differs  particularly  from  my  specimens  of  M  .  nanus  Meigen. 
The  fore  metatarsus  is  about  three  fourths  as  long  as  its  tibia. 

Var.  h.  A  specimen  from  Chicago  is  wholly  yellow;  the  mouth 
parts,  antennae,  three  thoracic  strii)es,  a  spot  on  the  pleura,  the 
metanotum  and  sternum,  brown.  The  legs,  excepting  the  coxae 
and  trochanters,  somewhat  infuscated.  Wings  hyaline,  hairy, 
anterior  veins  slightly  yellow.     Halteres  yellow.    Length  2.5  mm. 

6.  lietriocnemus  exagitans  n.  sp. 

(ri.3i,  fig.4) 

Hale.  Head  yellowish,  palpi  and  antennae  fuscous,  proboscis 
yellowish;  dorsum  of  thorax  with  three  subshining  blackish 
stripes,  the  middle  one  divided;  the  plura,  humeri,  and  space 
between  the  dorsal  stripes,  yellow;  a  spot  on  the  pleura,  the 
sternum,  scutellum  and  metanotum  subshining  black.  Hairs  on 
dorsum  black.  Abdomen  wholly  fuscous  or  subfuscous,  the 
hairs  and  the  genitalia  somewhat  paler.  Coxae  fuscous,  the 
trochanters  and  bases  of  femora  yellow;  remaining  parts  of  the 
legs  sordidly  yellow  or  jiale  fuscous;  the  fore  metatarsus  about 
two  thirds  as  long  as  its  tibia.  Wings  hairy,  hyaline,  very  slightly 
smoky;  R^jl.,  ext(»nds  nearly  to  the  tip  of  the  wing;  costa  extends 
a  little  beyond  the  tip  of  K^^. ;  venation  as  figured.  Halteres 
yellowish.    Length  2  mm.    Two  specimens,  Ithaca,  N.  Y. 


I 

I 
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7.  Uetrioonemns  inoompttu  Zettcrstodt  ^| 
less  Chlrouomiiii  Zett.  lus.  Linuion.  p.SlC.  42  ^| 
1850  Ohlrouoiu  U8  Kett  Dipt.  Stan <L  9:3586,121  S 
18W  Ohlrouomus  Schlner.  Fauun  Austr.  2:fl07  ^| 
1908   Ohlroiioiuui.   Luiiilli.     Vldousk.  Meddel.    p.285,  73  ^ 

Oca;-;  dorsum  of  tlie  thonix  with  three  black  longitudinal, I 
Btripes,  wiiifli  urt"  often  iDdiatlmf;  the  inftunotuni  bliickish;  tbttfl 
ahdomon  with  julc  iii€i«un'8,  at  tlie  baw  BoniotSiiios  lighter,  Heail  I 
dark;  the  jmlpi  pale  1,-cllow,  thu  iinlennae  testaceous.  Irf^  pal* I 
jellow,  the  toxae  and  all  the  articwiationii  brown  or  at  leartl 
darker;  fore  inetatapsiis  but  little  shorter  than  its  tibia.  Wing«^ 
whitish,  BjMtlesB,  thiokl^v  hah-ed;  the  baltenw  pale.  Trf^ngtli  3  rnip.-J 
Schlner.  Iw.  cit.    ((Jreenijind,  Lnnd'l)P(k.)  I 

The  fly  deBcribwl  by  Van  der  Wulp  as  M.  incomptus  is  a 
BynoDjm  of  M.  niodostus  Mi'i|;eu  according  to  Kertesx 
(1902). 

8.  Uetriocnemos  atratnlus  Ketterstcdt 
1850  Chlronomns  Zeir.    LHjit.  Saind.    I>:.'BOO,  128 
18IH   Oblronomtie  Hkbloer.    Fiiiinii  AiiMr.    :>:iN)8.G0 

1884   Metrlocneuuo    MIH.     Vfien.  tint.  ZeUt.    S:202  ^^^^H 

1S88  OhlrunomuB  Lundb.     Vldeiisk,  Mcddel.    ii.3SS.  T4      ^^^^H 

fPT.3I,  flg.C,  pl.S3.  n£-8.)  ^^P^l 

Resembles  0  r  t  h  o  c  1  a  d  i  n  s  s  t  e  r  c  o  r  a  r  i  u  s  Deg.,  but 
dilfers  in  Iiaviii;;  hiiirv  wiiijrs.  Dull  bhuk;  iibdomeu  black-baired; 
the  anal  segment  wider.  Anlcitnae  and  itN  hairs  black.  The  legs 
black,  the  tarn!  blown:  tlie  fiire  metatarsus  hut  little-more  than 
one  half  as  !on^  as  its  lihia.  Ilalferes  biaek:  wings  white,  with  a 
darker  stripe  at  its  hrise;  delicately  haired,  Iveiigth  1.5  to  2  mm. 
Ki'liiner.  lor,  fit.     i(ii-eenland,  Lnndbeek.) 

Several  si»eciniens  from  Ithaca,  X.  Y.,  agreeing  with  the  above 
description  have  the  thoracic  hairs,  especially  of  the  male,  pale 

9.  Metriocnemus  ursinus  Holmgren 

lK.;ri    I'll  i  ri>  11  ..Mill  w    ]li.liii!.'r.     K,  SvoiisI;.  Wt.  Akiul.  Hniidl.     8:r.,  30 


Nntiirb.  Till*'.     1  :3.-.3.  S 
ISTSi    Cli  i  ri.ti  ..111  11  s    (Isl.   S:uk.     (\iCl    Jiijil.   N.   A.     [i.L'e 

Male.      1i<M<]   hhi.'k:  ;iiilciii>;i.'   riisci.us  bhirk.  ilctisclv  pliimoKe. 
basal  joiiil.«  <.f  llic  llii^'cllum  s(oii(.t.     TIioimx  lilack.  siibopafine. 
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in  some  lights  shining  cinereous ;  black  bristled,  especially  on  the 
sides  in  front  of  the  wings;  scutelluni  obtuse,  black  bristled. 
Abdomen  black  and  bktck-haired,  the  anal  segment  obtuse,  flat- 
tened (after  death),  the  appendages  bearded.  The  wings  cinereous 
whitish,  toward  tlie  costa  somewhat  infuscate,  the  tip  hairy,  espe- 
cially in  the  radial  cell,  the  remaining  surface  nearly  bare;  the 
posterior  margin  ciliate.  Halteres  fuscous  black.  The  legs  fus- 
cous black  and  long-haired  except  the  fore  tibiae  and  tarsi,  which 
are  short  pilose;  fore  metatarsus  one  third  shorter  than  its  tibia. 
Female.  The  thorax  and  abdomen  with  pale  setae,  the  wings 
somewhat  hairy;  the  halteres  fuscous  black  or  sometimes  pale 
fuscous.  Ijength  3  to  4  mm.  Holmgi'en,  loc.  cit.  (Greenland, 
Lundbeck.) 

Lundbeck  (1898  p.284)  in  a  note  states,  "  The  wings  are  very 
sparsely  haired  and  only  toward  the  apex,  the  wing  of  the  female 
being  a  little  more  hairy  between  the  branches  of  the  radius 
than  that  of  the  male.  The  hairs  seem  to  rub  off  readily,  and 
hence  many  specimens  are  found  with  only  a  trace." 

10.  Hetriocnemus  fnscipes  Meigen 

1818   Chlronomus  Meig.    Syst  Beschr.    1 :49,  65 
1850   Ohironomus  Zett    Dipt.  Scand.    9 : 3578,  107 

1864  Chlronomus   Schiner.    Fauna  Austr.    2 : 607 

1874   Metriocnemus   V.  d.  Wulp.    Tljds.  v.  Ent.    17 :  136 

1877  Metriocnemus    V.  d.  Wulp.     Dipt  Neerl.    p.2J>l,  2 
1808   Chlronomus    Lundb.     Vidensk.  Meddel.     p.284,  72 

1865  Chlronomus   carbo  Phil.    Verb.  z.  b.  Ges.  Wlen.    15:600,11 
1818   Chlronomus    picipes    Meig.  Syst  Beschr.    1:25,  74 

1850   Chlronomus  Zett    Dipt  Scand.    9:3589,125 
1864   Chlronomus   Schlner.    Fauna  Austr.    2:612 

1878  Chlronomus    Ost  Sack.     Cat'l.  Dipt.  N.  A.     p.2l 

Black,  not  shining;  the  anal  s^meut  of  the  male  wider  than 
the  preceding  one.  Forceps  small,  its  arms  rather  robust.  Palpi 
and  antennae  black,  the  hairs  of  the  latter  sometimes  tinged  with 
brown.  Legs  black,  or  pitchy;  fore  metatai-sns  about  one  half  as 
long  as  its  tibia.  Wings  pale  brownish  or  whitish  according  to 
the  incidence  of  the  light;  the  hairs  dark,  more  ])erceptible  at  the 
tip;  fork  of  the  cubitus  distad  of  the  small  crossvein.  Halteres  of 
the  male  black,  of  the  female  pale.  TiOngth  l\  to  4.5  mm.  Schiner 
and  V.  d.  Wulp,  loc.  cit.     (Greenland,  Lundl>eck.) 

The  species  described  by  Zetterstedt  appears  to  be  different, 
judging  from  the  different  relative  lengths  of  fore  tibia  and 
metatarsus. 
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The  following  i»  Meigen's  dw^ription  of  M.   piclpes: 
Wholly  velvet  black,  inrludiug  antennae  and  lialterea;  only  tho  j 

Icga  are  pitchy,  and  the  wings  are  grayish,  hairy.     Length  2  to 

2.5  mm.     (Qreenland,  Staeger.) 

11.  Hetriocneinns  knabi  Coqtiillett 
1B04   Sletrlocneinus   Coq.    Cacatllan  Entomglogist.    p.ll 

Larva.  Pale  yellow;  head  dark  yellow;  eyes,  apical  half  of  the 
mandibles,  margin  of  the  iHtiiuni,  dark  brown.  Claws  of  both  fore 
and  hind  prolt^s  yellow ;  the  dorso-caadal  papillae  yellow,  with 
about  sis  block  setae.  Head  short,  about  1.5  limes  as  long  as 
wide;  antennae  short  like  Chirouoinus;  eye  spots  small,  each 
comjKised    of    two   confluent    pigment   spots,    the   anterior   one 
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smaller.  Mouth  parts  i-esembling  those  of  Orthocladius,  the 
niesad  projecting  processes  of  the  maxillae  spine-like,  the  palpi 
small;  the  labrum,  epipharynx,  lateral  arms  and  hj-popharynx 
as  in  the  above-raentioued  genus.  Labium  with  the  first  and 
second  pairs  of  lateral  teeth  smaller  than  the  third,  fourth  and 
fifth  pairs.  Anterior  proiegs  with  sinijdc  setae  (i.  e.  not  pecti- 
nate), at  the  biise  punctate  with  gioujis  of  minute  and  very  short 
spines.  The  claws  of  the  iiosterior  proiegs  of  two  sizes,  the 
laterals  slender,  the  jKTipbiM'als  shorti-r,  stouter  and  broadened 
at  base.  There  an;  fimr  ;miii  bl'md  ;rillw  "ti  the  llitli  segment 
but  the  vonlralj^  of  the  lllli  scj.'nrent  ■.<i>]H-.n-  U>  \k-  wanting.     The 


dorso-cauclal  papillae  ai 

;  iiiiirc  lliaii   llirce  tiTiies   (heir  diameter 

in  length,  iu  Ibis  i-psp<'i 

t  vcsciiil.Hii-  Tanypiis.     At  lUc  apes  of 

each  ].aiiilla  Ibere  are  al 

mt  six  l-n-;  l.laik  selae. 

Pupa.     It  resembles  a 

n  OrHioibidiiis  pupa,  but   the  lireatliing 

truiiifwjts  are  afipareiitl> 

wantiii?:.     The  dnvsal  ivisleciitr  niai^in 

of  each  abdominal  segnie 

it  minutely  scalloped.     Near  the  anterior 
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margin  of  each  segment  there  is  a  transverse  patch  of  short,  fine 
setae  with  stout  bases.  The  last  segment  terminates  in  a  bilobed 
paddle.  The  genital  sack  of  the  male  pupa  is  longer  than  that  of 
the  female.  The  specimens  of  larvae  and  pupae  upon  which  these 
descriptions  are  based  were  obtained  from  Mr.  Fred  Knab. 

Imago,  male  and  female.  Black,  knobs  of  the  halteres  whitish, 
hairs  of  antennae  brown,  those  of  the  l>ody  yellowish ;  mesonotum 
somewhat  polished,  front  tibiae  twice  as  long  as  the  first  joint  of 
their  tarsi,  hind  tibiae  outwardly  fringed  with  rather  long  hairs, 
all  tarsi  with  a  short  pubescence,  but  without  hairs,  the  fourth 
joint  slender  and  longer  than  the  fifth;  wings  grayish  hyaline, 
densely  covered  with  brown  hairs,  third  vein  (R4+5)  almost 
straight;  length  1.25  to  2  mm.  Westfield,  Massachusetts.  De- 
scription of  the  imago  from  Coquillett;  loc.  cit. 

The  male  genitalia  of  the  type  shown  on  pl.33,  figs.  1, 2  and  8. 

Oenns  45.  Scopelodromus  Chovrel 

Arch,  de  Zool.  Exp.  et  Gen.  4  ser.  1 : 1.  1903. 
This  genus  as  defined  by  its  author  appears  to  be  closely  related 
to  or  identical  with  Thalassomyia.  Antennae  in  both  sexes  seven 
jointed;  the  first  joint  disklike,  the  second  slightly  elongate,  the 
third  to  sixtli  short  and  closelv  sessile,  the  seventh  ovate  and 
slightly  enlarged,  its  apex  witli  a  minute  button.  The  palpi  arc  at 
least  as  long  as  the  antennae,  four  jointed ;  the  first  joint  apiiear- 
ing  double,  mushroom  shajjed,  its  stem  obconate,  short  pubescent, 
its  head  flattened,  discoidal,  pilose  and  provide<l  with  setae; 
tlie  second  joint  is  spherical  and  with  a  shoil  pedicel;  the  third 
and  fourth  joints  are  elongate  as  in  Thalassomyia.  The  tarsal 
claws  of  all  the  U^t  of  the  female,  lM)th  claws  of  esich  hind  foot, 
and  tlie  outer  daws  of  the  other  feet  of  the  male,  simple;  the 
inner  claw  of  each  fore  and  middle  foot  of  the  male  is  stouter, 
fiattened,  spoon  shai>ed,  and  from  the  figure  it  ap|)ears  as  if  the 
apical  margin  were  scalloped;  the  enipodium  jwctinate.  The  ai>ex 
of  the  abdomen  of  the  female  is  provided  with  a  pair  of  jointed 
apj)endageR;  the  basal  joint  of  each  is  slender,  the  second  short, 
obconate,  the  third  disklike,  thin,  its  plane  vertical,  oval  in  out- 
line, its  apical  margin  notcheil;  male  genitalia  resembles  that  of 
Thalassomyia  fusca.    The  form  of  the  head,  eyes,  thorax,  abdo- 
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'  men,  legs,  etc.  like  Thalaesomyia.  The  fore  metatarsus  is  shortw  I 
than  itB  tibia,  the  fourth  tarsal  joint  on  all  feet  of  t>oth  sexes  1 
obcordatc,  shorter  than  the  fifth;  apes  of  each  tibia  with  two  I 
dulicntc  setae;  wing  venation  as  in  Thalassomjia,  the  surfaee 
undpi-  a  low  power,  appears  ponctate,  under  high  power,  abort  j 
haired.  I 

Tlic  larvae  were  found  upon  tlie  rocks  among  the  algae  at  the  I 
eeacoaet.  in  the  Bay  of  Saint  Miilo.  Britlany.  They  are  described  , 
as  green  in  color,  ten  or  twelve  nun.  in  length.  The  labium  has 
14  teeth,  the  two  median,  larger  than  those  adjacent;  in  other 
respects  it  does  not  appear  to  differ  from  Thalaesomyia  fnsca. 
The  egg»  are  oval,  measuring  200  to  280  nilcrous,  and  are 
deposited  singly  or  in  little  groups,  embedded  in  a  jellyliko 
8ul>stauce.  . 

The  tyi>e  species  and  the  only  one  described,  is  S,  1  s  e  m  e  r  i  -  I 
m  us  Chevrel.  From  Chevrel's  dttseription  it  will  be  seen  that  J 
the  female  differs  from   Thalaseomjia   fnsca  and   con-] 

I  gregata  in  the  form  of  the  first  and  second  palpal  joint  and 
in  color  .liiiricdTs,  AVlirlhot-  il  -lilTi-rs  in  iiny  p.irticiilar  from 
T.  fraueufeldi  I  am  unable  to  May  since  Schiner's  description  does 
not  mention  the  form  of  the  palpal  joints.  The  male  differs  from 
the  male  of  T.  fusca  iu  the  miniber  of  antennal  joints,  the  form 
of  the  first  two  palpal  joints  and  in  the  formation  of  the  tarsal 
claws.  The  males  ofT.  congregata  and  frauenfeldi 
have  not  been  describeil  as  far  as  I  am  aware. 

Genus  46.  Hacroptilum  Becker 

MitteiluiigPD  d.  Zool.  Miiseuin.     Uurlln  No.  2.    2:77 

Since  the  foivgoiug  pages  were  written  it  was  found  that  this 

genus,  which  was  receiilly  (lesci'lbcil  by  Becker,  was  overlooked. 

Tim  type  of  the  {;eiiiis  and  the  only  (Icsci'ilicd  sjiccii's  is  M  a  c  r  o  p- 

t  i  1  u  ui    n  u  d  11  ni    Becker,  fvom  I'^fryi'l. 


Errata 
I*.  1-t;;.  line  14.  for  ■'  pulcripeiinis  "  i-ead  '■  piilchriiioniiis 


ADDENDA 

A  number  of  larvae  representing  three  species  were  taken  by 
Mr.  R.  E.  Richardson  from  the  stomach  of  a  shovel-nose  sturgeon. 
The  fish  was  caught  June  1904  in  the  Mississippi  river  near 
Grafton,  Illinois.  All  the  specimens  were  in  rather  poor  con- 
dition, but  they  nevertheless  exhibit  peculiar  characters  which 
prevent  placing  them  in  any  of  the  foregoing  genera.  Two  of 
them  (A  and  B)  are  certainly  members  of  the  group  Chironomus, 
and  possibly  belong  to  the  genus  Tanytarsus.  The  third  one  is  a 
Chironomid  having  both  Chironomus  and  Ceratopogon  affinities. 

Chironomns  sp.  A. 

I^ength  7  mm.  Body  stout,  greenish  in  color;  head  brown,  small, 
only  al)out  half  as  wide  as  the  thoracic  segment,  tapering;  eyes 
each  consisting  of  two  small  distinctly  separated  pigment  spots, 


^,,wwv^^ 


Fig.  18    Mandible  and  labium;  larva  A  x400;  larva  B  xl80 

situated  hb  far  cephalad  {is  the  margin  of  the  labium.  Anterior 
prolegs  with  rather  numerous  curved  setae;  posterior  prolegs 
slender  with  a  few  bilobed  pale  brown  cla^\"s.  Antennae  long, 
more  than  half  the  length  of  the  head,  thi-ee-jointed,  besides  the 
short  basal  prominence  and  two  slender  apical  processes;  first 
joint  long,  second  voi-y  short,  no  longer  than  wide,  third  al)Out  J 
as  long  as  the  first.  Mandible  stout,  darkened  ajiically,  witli 
moderately  stout  tei^th ;  labium  with  margin  concave  (see  figure). 
Teeth  arranged  on  each  side  of  the  center  line,  the  middle  section 
toothless.  There  are  four  anal  blood  gills  but  theixi  are  none  on 
the  ventral  surface  of  the  eleventh  segment;  above  the  superior 
pair  of  anal  gills  are  two  stout  setae;  the  dorso-caudal  papillae 
are  short,  each  with  a  tuft  of  long  pale  brown  setae. 


J 
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Chironomns  b]j,  B.  ^^^^H 

Length  6.5  iiini. ;  color  gi-eenisli ;  liead  browu,  rei-tangulai-,  nearly  ] 
as  wide  as  the  first  thoracic  segmeot;  ejes  as  iii  siiecies  "A''  d©-  1 
scribed  above;  autennac  long,  about  half  as  luug  as  tlie  bead,  ] 
three-joiutL-d,  not  counting  the  busal  prominence  and  tlie  apical 
processes;  the  first  and  third  juiuts  abuut  of  equal  length,  th6 
middle  one  about  |  o»  long  as  the  first.     Mandible  stoat,  black 
tipped,  the  teeth  ver^'  prominent;  labium  rounded,  teeth  small,   I 
the  first  laterals  shorter  than  the  second   (fig.I8Bj.     Fore  pro-  I 
legs  with  rather  short  spines;  posterior  proltgs  not  visible  and 
probablj  destroyed.    Caudal  papillae  and  anal  blood  gills  present,   ] 
but  not  in  suQiciently  good  cunditiuu  to  describe;  ventral  blood 
g^lls  wanting.  i 

Chiionomid  sp.  C.  ' 

Length  9  mm,  Bodj  stout,  gi-t-cn  in  color;  bead  very  email, 
slender  and  tapering,  yellowish;  mouth  parts  resembling  those 
of  Ceratopogon;  mandibles  small,  slender,  sharp,  and  apparently 
move  in  a  nearly  vertical  ptuui-.  On  the  convex  Hurface  of  tlas  | 
mandible  is  a  slender  spiiie.  Thu  autenuae  are  long  and  slender,  ' 
nearly  as  long  as  the  hesid,  the  articulations  indistinct,  apex  with 
slender  processes.  Eyes  each  consisting  of  a  pair  of  pigment 
spots  situated  on  the  posterior  fourth  of  the  head.  Margin  of 
the  laliiuiii  apj)arL'iitlj  straight,  tuutliU-ss,  nut  bhickciicd,  bounded 
on  each  side  by  the  fan-shaped  membrane  which  is  present  in 
Chironomus,  the  striatious  particularly  distinct.  Anterior  pro- 
legs  prominent,  with  comparatively  few,  long,  slender,  curved, 
yellow,  but  not  pectinate  claws.  These  claws  are  not  hair-like 
as  in  Chironomus,  but  more  like  the  claws  of  the  anterior  prolegs 
of  Oeratopogon  sens,  str.  Posterior  prolegs  long  and  very  slender, 
claws  few  in  number  and  very  small,  very  much  smaller  and 
shorter  than  those  of  the  foi*  legs.  Dorso-caudal  papillae  with 
its  setae  and  the  anal  blood  gills  present.  The  poor  condition  of 
the  sjitviineuH  i-euders  funher  description  imiioMsible. 
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4  Ventral  view  of  nymph  of  Rhithrogena  elegantnla  Btn.? 

5  Dorsal  view  of  the  same 

6  Ventral  view  of  Iron  sp?  from  Coy  Glen  near  Ithaca 

7  Dorsal  view  of  the  same 

PLATE  8 
Clioroterpei  and  Ameletui 

1  Wings  of  imago  of  Choroterpes  basalis  Banks 

2  Abdominal  appendages  of  the  male  imago  of  same,  from  below 

3  Labium  of  nymph  of  the  same 

4  Maxilla  of  nymph  of  the  same 

5  Labrum  of  nymph  of  the  same 

G   Mandible  of  the  nymph  of  the  same 

7  Gill  filament  of  the  first  abdominal  segment  of  the  same 

8  Gill  lamellae  of  the  fourth  abdominal  segment  of  the  same 

9  Venation  of  the  wings  of  Ameletus  ludens  sp.  nov. 

PLATE  9 

X&yfly  nymphi  (photographed  from  alcoholic  specimens) 

1  Three  nymphs  of   Ephemerella   excrucians   Walsh,  showing 

differences  in  depth  of  coloration ;  the  left  front  foot  of  the  left  hand 
specimen  has  been  lost  and  is  regenerating 

2  Nymph  an  unknown   Ephemerella   from  Pecos  New  Mex. 

8  Dorsal  and  ventral  views  of  nymphs  of  Heptagenia  interpunc- 

tata  Say 
4   Dorsal  and  ventral  views  of  nymphs  of    Heptagenia    sp?  no.  3. 
from  Ithaca  N.  Y. 

PLATE  10 
Drunella  and  Ephemerella 

1  Venation  of  fore  wing  of  nymph  of  Drunella   graudis  Etn.? 

2  Venation  of  hind  wing  of  same 

3  Face  of  llie  nymph  of  same  (male) 

4  Claw  of  hind  tarsus  of  same 

5  Claw  of  hind  tarsus  of  Ephemerella  bispina  sp.  nov. 

6  Lateral  view  of  nymph  of  Drunella  grandis  Etn?,  legs  removed 

7  Dorsal  view  of  abdomen  of  nymph  of    Ephemerella    sp?  from 

Kichfiold  Springs  N.  Y. 

8  Male    abdominal    appendages    of     Ephemerella     excrucians 

Walsh 

9  Male  abdominal  appendages  of   Ephemerella    sp?  from  Pecos  N. 

Mex. 

10  Male  abdominal  appendages  of   Ephemerella   I)  i  s  p  i  n  a   sp.  nov. 

PLATE  11 
Leptophlebia  and  Caenis 

1  Venation  of  wings  of  Leptophlebia  praepcdita   Etn. 

2  Abdominal  appendages  of  male  of  same,  drawn  from  mounted  slide,  the 

ventral  processes  of  the  inner  appendages  somewhat  turned  aside  by 
pressure  of  the  coverglass 

3  Venation  of  the  wing  of  Caenis  hilaris  Say 

4  Venation  of  the  Wing  of  Caenis  diminuta  Wallser 
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PLATE  16 

29  Head  of   Nootrlchia   collata 

30  Apex  of  abdoui^u  of   Neotrichla   collata  from  above 

31  Apex  of  abdomen    of   H  y  d  r  o  p  t  i  I  a   p  e  r  d  1 1  a    from  beneatli 

32  Apex  of  abdomen  of  H  y  d  r  o  p  t  i  I  a    p  e  r  d  i  t  a    from  above 

33  AiH'x  of  abdomen  of  II  y  d  r  o  p  t  i  1  a    p  e  r  d  i  t  a     from   side   (somc- 

wliat  cnisbeil) 

34  Penis  of    1 1  y  d  r  o  p  t  i  1  a    p  e  r  d  i  t  a 

35  Apex  of  abdomen  of  1  t  li  y  t  r  i  c  h  i  a  c  1  a  v  a  t  a   from  above 

30   Dorsal  plate  of     Ilydroptila     oonsi  mills   (dry  example  from 
Bel f rage  Texas) 

37  Apex  of  abdomen  of    O  x  y  e  t  h  i  r  a    d  u  a  I  i  s    from  beneath 

38  Apex  of  abdomen  of   O  x  y  e  t  li  i  r  a    d  u  a  1  i  s    from  above 

39  Apex  of  penis  of    O  x  y  e  t  b  i  r  a    d  u  a  1  i  s 

PLATE  16 

Chironomui  sp. 

1  Adult  male.    x6 

2  Pupa 

3  Head  of  adult  female 

4  Larva  (the  second  and  third  segments  coaleseent) 

5  I^ontal  aspect  of  larval  head 

PLATE  17 
Ceratopogon  sens.  lat. 

1  Larva.    xG 

2  nyi)opharynx  of  larva.    xKK) 

3  Caudal  end  of  larva.    xlOO 

4  Ceratopogon   sens.  str.    Larva.    xlO 

5  Ceratopogon  sens.  str.    Body  segment  of  larva.    x40 

6  Ceratopogon  sens.  str.    Mandible  of  larva.    xl80 

7  Ceratopogon  sens.  str.    Thoracic  prolegs  of  larva.    x4fK)  ^ 

8  Ceratopogon  sens.  str.    Claw  of  hind  proleg  of  larva.    x-Un) 

9  Ceratopogon   sens.  str.    Dorsal  aspect  of  pupa.    xl5 

10  Bezzia    sj).     Dorsal  aspect  of  labium,  maxilla  and  its  palpus 

11  Bezzia    sp.     Ventral  asi>ect  of  pupa 

12  Bezzia    sp.     Thoracic  respiratoiy  organ  of  pupa.    xlOO 

13  B  r  a  c  h  y  p  ()  g  o  n  wing 

14  Ceratopogon    sons,  sir.,  wing 

15  Bezzia   wing 

16  S  p  h  a  e  r  o  ni  y  a  s    wing 

PLATE  18 
Ceratopogon  sens.  lat. 

1  Dorsal  asp(M-t  of  Inbruin  of  Inrva  ;  a.  ant<'nnn  :  b.  papilla.     x400 

2  Dorsal  aspe<-t  of  labium  and  maxilla  of  larva :  p.  palpus.    x400 

3  Lateral  asp«N't  of  head  of  larva;  m,  mandible;  a,  ant^^nna.    xlOO 

Bezzia  setulosa 

4  Mandible  of  larva.    x400 

5  Hypopharynx  of  larva.    x4^.n.> 

6  Dorsal  aspect  of  labium  of  larva.    x400 


820  NSW   TORS   8TATB    MUSBUK 

CentopoceB  wm.  mr. 
7   Foot  of  Imago 

OuUwldu  ap. 
S   Foot  of  Imago 

BMiJft  hMow 
9  Itcsplrator;  organ  of  {luiia.    slOO 

10  Dorsal  aspect  of  pnpa.    xl5 

11  Ventral  asitert  of  pupa.    xlB 
.  12  BV>re  Temur  of  Imago.    x40 

SpbKtromyiii  uisntttai 

13  Fore  flfUi  tarsal  Joint  of  female  Imago.    xM> 

14  Hind  flftb  taraal  Joint  of  female  imago.    x40 

15  Autcmia  of  male  liiiHi^).    x40 
Hi   Antenna  of  female  Imago.    x40 


1  VoDU'al    aB))i!Ut  of   head    of  larva:   a.   aiiteiiiin;  md,    Diaiii11M«:  nixl 

mnxUla;  p,  palpus;  I.  liihlum.    xlOO 

2  Reaplrator?  organ  of  tbe  pupa.    x&O 

Prooltdliu  plnKuli 

3  Keaplratot?  organ  of  pupa.    xOO 

4  Caudal  iii'iieiidnge  of  inipii.    xlS 

Ablabeim;  Ik  sp. 

5  Labium  of  larva.    xl80 

Ablabeimjia  d;&ri 
0   Caudal  appcDdage  of  pupa.    xl5 
7    Respiratory  organ  of  pujia.    x50 


10  Caudal  end  of  larva.    xiW 

Ablib«amrla  niDallli 

11  A  pale  claw  of  tlie  ixislerlor  prolog  of  larva.    xlOO 

12  A  dark  claw  of  tlie  posterior  prole^s  of  larva.    .vlOO 

13  Kesplratorj'  organ  of  |hi[hl.    \I0 

14  Ventral    aspect   of   hciid    of    larvii  ;    a,    aiiteiujn ;    md,    luaudible ; 

maxilla  ;  p,  palpns ;  I,  labium  ;  b,  bypopliarjiix ;  x,  lateral  process. 
ir.   Caudal  append.ige  of  pupa.     x40 

AblBfaeim^la  faetuosa 
in    MandiMe  of  larva.    xUKI 
1"    AiUciiiia  of  larva.     xlOO 

15  Itespiratory  organ  of  pupa.    s40 
19  Caudal  appendage  of  pupa.    I40 
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PLATE  20 
Pxooladliu  adnmbratiui 

1  Ventral  aspect  of  head  of  larva:   a,  antenna;  md,  mandible;  mx, 

maxilla ;  p,  palpus ;  1,  labium ;  h,  hypopharynz ;  z,  lateral  procesa  xl80 

2  Slender  claw  of  posterior  proleg.    zl80 

3  Stout  claw  of  posterior  proleg.    xl80 

4  Caudal  appendage  of  pupa.    x40 

5  Respiratory  organ  of  pupa,    xlOO 

AbUbemiTia  o&mea 

6  Ventral  aspect  of  head  of  larva :  a,  antenna ;  md,  mandible ;  mx,  max- 

illa ;  p,  palpus ;  1,  labium ;  h,  hypopharynx ;  x,  lateral  process.    xl80 

7  Respiratory  organ  of  pupa.    xlOO 

8  Caudal  appendage  of  pupa.    x40 

Diameia  waltlii 

9  Ventral  aspect  of  the  head:   md,  mandible;   mx,  maxilla;   p,  palpus; 

ulr,  labrum ;  la,  lateral  arms ;  1,  labium ;  hy,  h3r];)opharynx 

Chlronomns  sens.  lat.  sp. 
10  Dorsal  aspect  of  head:    da,  dorsal  sclerite;    a,  antenna    (wanting); 
b,  frontal  process 

PLATE  21 
Qhironomiu  tenellns 

1  Ventral  aspect  of  bead  of  larva:   ulr,  labrum;   la,  lateral  arms;   md, 

mandible ;  mx,  mnxilla  ;  p,  pnlpus ;  1,  labium.    xl50 

2  Caudal  end  of  pupa.    xGO 

3  Lateral  aspect  of  the  fifth  abdominal  segment  of  pupa.    xGO 

4  Antenna  of  larva.     xl50 

Ohironomui  nigricani 

5  Antenna  of  larva.    xl50 

0   Ventral  aspect  of  head  of  larva :    1,  labium ;    hy,  hypopharynx ;    mx, 
maxilla  ;   imx,  inner  lobe  of  maxilla ;  p,  palpus.    xl50 

7  Mandible  of  larva.    xl50 

8  Anterior  prolegs  of  larva.    x25 

9  Posterior  end  of  larva.    x25 

10  Epipharynx  of  larva  :  an,  anterior  comb ;  c,  iwsterior  comb.    x250 

11  Dorsal  ai^pect  of  second  and  third  abdominal  segments  of  pupa.    x25 

12  Comb  at  caudal  end  of  lateral  fin  of  eighth  segment  of  pupa.    xGO 

CMronomui  flavicingula 

13  Ventral  aspect  of  epipharynx  of  larva,  distended:    f,  posterior  comb; 

8,  curved  setae.     x250 

14  Ventral  aspect  of  labrum:    a,  epipharynx   (shown  enlarged  in  fig.l3). 

xl50 

15  ■  Dorsal  aspect  of  labrum.     x250 

16  Dorsal  aspect  of  third  segment  of  pupa.    x25 

17  Lateral  fin  of  eighth  segment  of  pupa.    xflO 

18  Labium  of  larva.    xl50 

19  Ventral  aspect  of  mouth  parts  of  larva :    1,  labium ;    mx,  maxilla ;  p, 

palpus;   hy,  hypopharynx 
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PLATE  as 

I    Veiitrnl   nspoct  of  tteail  or  Inrru :    a.  anlcnDfl;    niL   mandible 
maxilla;  p,  palpus;  liy.  lo'pgptiari'Dx ;  I,  labium;  t,  fan- 
xlSO 

!    CdiKliil  i-nil  of  lorTU  :  n.  rnuJnl  sctiie;  h,  blood  gills.     x35 

1   I.attrriil  ]iq)eet  of  NL-oonil  and  tbiril  abdominal  scgDionte  of  pui>a.     \35 

1   Spur  of  liitural  Uii  of  t-lj-hth  s^mont  of  pupa.    xOO 

Tknrtaniu  aafltDto* 

I   UeM|)lrMlory  organ  of  piipn     .\!iJO 

CblranomDi  nf.  IM) 
'    Vi'Utral  ui^pi-cL  uf  iiioiiLli  imrl.s,  lul'kuii  miJ  iiihxIHu. 
OU/Dnamui  mDdMtiu 

I   lOlgliUi  Begroeot  and  nunl  appendage  of  pupa.    sSti 
I    Antenna  of  larva.    xKfi 

I    Liitiniin,  veatml  ii'peci :   In,  lateral  arms.    ilOO 
Ventral  aspect :    1,  labruiu :    luit.  uianillMe ;    lux,  iiii 
f,  fuu-IIke  iiienibrnDc.    xMi 
i  Dorsal  aspect  ot  fourtb  abdoiiitiinl  aegaient  of  pupii.    xSO 

Tuyurni  ej>. 
i  Ooraal  aspect  of  fourtb  ubdoruinal  Hegnieut.    xVi 
ObiTananiil*  mojeltni  vnr.  b. 
Dorsal  aspect  of  posterior  jiarC  of  alidoiiieii  of  pupa.    x40 

Cblronomai  modaituB  var,  a. 
Dorsal  flS|)pcl  of  fourlli  segment  of  abdouien  of  pupa.     i50 
Lateral  tin  of  the  els;lilti  xlHlotiilual  s<'>;mcut  i>f  pupa.     s50 


p,  palpiMj, 


Lateral  fln  of  llie  citjlith 
;    Spur  of  tlio  lateral  flu;  r 


10    i'oslerior  i 


r,al>luui  of  larva.  xT"iO 
.  Anteuua  of  birvn.  xlOO 
1   Lateral  fin  of  tbc  cigbtli  nbiloaiiu 


1  segiuent  of  pupa.    xlOO 
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PLATE  88 
Ohironomns  donalii 

1  Labium  of  larva  (after  Minil  and  Hammond,  1900).    xlOO 

Ohironomni  lobifemi 

2  Antenna  of  larva.    xlOO 

8   Ventral  aspect  of  larval  head :    1,  labium ;    mx^  maxilln ;    p,  palpus ; 
f,  fan-like  membrane.    xlOO 

4  liObe  of  an  abdominal  segment  of  the  imago.     xlOO 

5  Comb  of  the  lateral  fin  of  the  eighth  segment  of  the  pupa.     x400 

Ohironomui  sp.  (83) 

6  Labium  of  larva.     xl80 

Chlronomui  decorui 

7  Mandible  of  larva.     xl50 

8  Labium  of  larva.    xlOO 

0  Pupa.    xf5 

10  Ventral  aspec't  of  labrum  of  larva :    an,  anterior  comb ;    c,  posterior 

oonib;    Ir,  lateral  arm.     xl50 

11  Dorsal  asi)ect  of  sooond  abdominal  segment  of  pupa.     x40 

12  Anal  end  of  pupa.     x40 

1.'^    Labium  of  larva  (of  anotlier  variety  or  possil)ly  sp(K.*ies).     xlSO 

Chlronomui  (1)  plumosui 

14  Spur  of  the  lateral  fin  of  eighth  segment  of  pupa.     xl(K) 

15  Labium  of  larva.     xl80 

10    Maxilla  of  larva :    p,  palpus.     xl80 

PLATE  84 
Oriootopui  exilii 

1  Ventral  aspect  of  mouth  parts  of  larva  :    1,  lal)ium ;    mx.  maxilla  ;    p, 

palpus;   hy.  hyiwpiiarynx.     x2iA) 

2  Ventral  aspect  of  the  labrum.     x250 

3  Caudal  end  of  pupa.     xr»0 

4  Mandible  of  larva.     x2no 

Criootopui  trifaiciatuB 

5  Ventral  asiKKt  of  moutii  parts  of  larva.  la!)ium  and  maxilla.     xl.V) 
G    Mandible  of  larva.     xl.50 

7  Lateral  aspect  of  abdominal  segments  of  pui)a.     x3."i 

8  Respiratory  organ  of  pupa.     xl5<» 

9  Lateral  hair-tuft  of  larvn.     xir><» 

10  Caudal  end  of  pupa  with  tlie  caudal  end   )f  cnclose<l  imago.     x'Xt 

Orthocladius  flavui 

11  Ilypopliarynx  of  larva.     xSO 

12  Ventral  aspect  of  mouth  parts  of  larva:    a.   anteinia  :    md.  mandi1)le; 

mx,  nmxllla:   p.  pali>us:   1,  Ial>ium.     xS<> 

13  Respiratory  organ  of  pupa.     x(50 

14  Ventral  aspect  of  lai>rnm  of  larva  :    la.  lateral  arm.     x2.")0 

15  Lateral  aspect  of  tlie  [K)st<Tior  end  of  tin*  scvciit'i  al»doiHlnMl  si'gment 

of  the  pupa 

16  Caudal  end  of  pupa.     x25 

17  Larval  case,  natural  size 
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Ortlioaltdliu  nlTMluDdDi 
IS    V*ntrfll  Hupw^  of  Inhrnai  of  lorvH  ;    In,  Intrra 
to   Anlennn  of  Inrvn.     xl.lU 
20   MnndlblD  of  larva,     xlGO 
SI    VMitrnI  iiappcl  of  mouth  yarte  of  liirvii:    I. 

hypopliaryiw.    xlOO 
22    IlnfRnl  BSpii-t  of  ub(li>iiiln»l  m'gni«il  of  |iiI|mi 
33   It«i|)lratury  orKan  of  piijm.    xmi 
24   rnndnl  Hiii«-''"l«i."'i>f  n"!'"-    ^^^> 

PLATE  IB 


1  Mandible  of  Inrvn,     xlliO 

2  VMitral  aoport  of  uiuiitli  parlx  of  larva  ; 

palpUB;  hy,   hjiKqilwrjiij: 

3  I  Jitpro-veiitral  aspoct  of  lahniiti  of  Isrvn  : 

c,  latoriil  axm.    slSO 

4  RpBplratwy  organ  of  pupa.     xl.Vi 

5  A  pwlluate  liiilr  rroiii  iiriUn'lor  in'nli'Bs  uf 

6  Caudal  end  of  larva.    ilO 

7  Lateral  iispect  of  n>Tvimt,  ttilrd  nml  fotirtb 


1,  labium;   mx,  mnxllln:   |^V 


mitml  Bepnii^iits  of  pupa.  1 


I  Claw  o(  posterior  proleg  of  larva,     x'JW 

I    Peripheral  flaw  of  posfi-rior  tiroli-g  of  larvn.    xiW 

I    Dorsal  nspcot  of  flftli  ntidoiiiliinl  w-gmeiit  of  ptipn 

Ortboaladlut  lardldellut 
!    Ventral  a^jiwt  of  labruin  of  Inrva.     xl80 
1   Antoniia  of  Inrvri.    xl80 
I    Ventral  asjjert  of  mouth  imrt*  of  larvii :    1.  Inhluin :  nid,  niaudible; 

mz,  mnxllla  ;   p,  pn!|)ua;   Ir,  liibrum,     x250 
)    Lateral  asptx't  of  alulojiifnal  ■ii'gment  of  pupa.    xlTiO 

T&DTtBnui  diulmllli 

i  Ventral   aspect  of  month  parts  of  larvii ;    I,  Inbiuiii ;    md,  mandible; 

mx,  mnxilln  ;  p.  palpus :  Ir,  Inbrimi.     .v2.li> 

r  Antenna  of  larva.     x250 

)  I>orsnl  asiiect  of  alidoiiien  of  pupa  of  v.nrict.v  ;i.     .\r.<l 

}  Comti  of  tlic  Inlenil  (In  of  flic  oiclitb  segment  of  pnpn.     x2."ifl 

)  Dorsnl  jisppt-t  of  the  abdoiiinn  of  piipn.     xiwi 

I  Coml.  of  liitnriil  fin  of  olfilitli  secniont  of  |ni].ii.     x-27.a 
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5  Caudal  end  of  larva.  x25 
0  Caudal  end  of  pupa.  z25 
7   Dorsal  aspect  of  abdominal  segrments  of  pupa. 


x25 


T&nytamii  exignni 

8  Larva.    x20 

9  Fibrous  case  of  larva  and  pupa.    x6 

11  Dorsal  aspect  of  second  abdominal  segment  of  pupa.    xlOO 

12  Ventral  aspect  of  mouth  parts  of  larva:    1,   labium;    md,  mandible; 

mx,  maxilla;   p,  palpus.     x400 

13  Antenna  of  larva.    x250 

14  I^atero-ventral  aspect  of  head  of  larva :    a,  antenna ;  md.  mandible ; 

mx,  maxilla;   1,  labium 

15  Caudal  end  of  pupa  (male).    xlOO 

PLATE  27 

1    Pro(!ladius   pusillus 
2Proeladiuscaliginosu8  * 

3  Procladius  pinguis 

4  Procladius   scapularis 

5  Ablabesmyia   carnea  var.  c. 

6  Ablabesmyia   monilis 

7  Tanypus  stellatus 

8  Ablabesmyia    venusta 

9  Ablabesmyia   dyari 

10  Ablabesmyia   melanops 

11  Ablabesmyia   flavifrons 

12  Ablabesmyia    indecisa 

13  Ablabesmyia    i  ndecisa  (after  Williston) 

14  Ablabesmyia   pallens,  var.  a. 

15  Tanypus  culiciformis 
16Chasmatonotusbimaculatus 


1  Chlronomus 

2  Chironomus 

3  Chironomus 

4  Chironomus 

5  Chironomus 

6  Chironomus 

7  Chironomus 

8  Chironomus 

9  Chironomus 

10  Chironomus 

11  Chironomus 

12  Chironomus 

13  Chironomus 

14  (3  h  i  r  o  n  o  m  u  s 

15  Chironomus 
10  Chironomus 
17   Chironomus 


PLATE  28 

b  r  a  c  h  i  a  1  i  s 

scalnenus 

spilopterus   (after  Williston) 

taeniapennls 

caliginosus 

flavicingula 

h  a  1  ter a  1  i  s 

fa  1  lax 

r  I  par  1  us 

barbipes 

annularis 

a  1  hi  man  Us   (male) 

a  1  b  i  m  a  n  u  s   (female) 

devinctus 

nigricans 

p  e  d  e  1 1  u  s 

aberrans 


1 

NRW    rOKK    STATB    MK8BUH                            ^^^^^^| 

u 

fUUldUB                                                                  ^^^^1 

38 

Cblruniinins    fiiUus                                                             ^^^^^H 

«} 

CtalroDomuB   ruvus                                                        ^^^^^H 

PLATE  B9                                                      ^^^^^H 

(llitruuunius   tundi-siuf   var  n.  fotunle                             ^^^^^H 

ChtroitouiUH  uiuiteBtus                r^mnle                             ^^^^^| 

Olilrononms   modooinH  var.  b.  male                                 ^^^^H 

OblronomuH   mod>-stii»  t<>n>nlr                                         ^^^^H 

pnlUiliig                                                         ^^^^^1 

Clilrononms    fulviveulrta                                               ^^^^H 

Chiruiiomus   frctjiieUE                                                        ^^^^^H 

dm                                                                      ^^^^H 

9 

CbironomiiB   vlrtJIi^nUls                                                   ^^^^H 

10 

Cbtronomus    loni;!  ni  u  e  na    (nftfr  WUUaton)                    ^^^^H 

11 

Chironomtis    pluniOBU^                                                        ^^^H 

12 

Chironomus    decurns                                                           ^^^^^1 

13 

s  !  Ill  1 1  U                                                              ^^^^H 

M 

CblroaomuH    cristnliis                                                       ^^^^H 

IG 

CrUotopua    t  r  t  f  n  8cl  u  1  us                                                  ^^^^M 

Ifl 

CrIcotopiiB    eillU                                                                 ^^^^M 

17 

^^^^M 

18 

5? 

Crleotoi>u>.   varlfeg                                           ^^^^^^M 
Crlcotopiio  aylvoatrla                                       ^^^^^^H 

te 

UrIcotopDs  debllla  (nfter  Wllllfitoii)                 ^^^^^^^^H 

>cladlii 
)  c  I  a  d  i  u 
)  c  1  a  d  !  II 
IndluB 
1  a  d  1 11  H 


10  O  r  til  o  c  I  a  d  1 
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PLATE  81 

1  Metriocnemiis   flavifrons 

2  Metriocnemus   par 

3  Metriocnemus    lundbeckli 

4  Metriocueinns    exagitans 

5  M  0  t  r  i  o  c  n  e  111  11  s    a  t  r  a  t  u  I  u  m 

6  Chasmatonotus    blmaculatus    (head  of  male) 

7  D  i  a  111  0  s  a    w  a  1 1 1  il  (antenna  of  female) 

8  Orthocladiiis    absurdus   (antenna  of  female) 

9  A  part  of  an  egg  string  of  Sphae-romyas  argentatus 

10  An  egg  mass  of  C  b  i  r  o  n  o  m  u  s  sp.     x2 

11  An  egg  mass  of  T  a  n  y  p  u  s  sp.  (after  Miall) 

12  A  part  of  an  egg  string  of  C  h  i  r  o  n  o  m  u  s  sp. 

13-14   A  part  of  the  egg  string  of    (7  h  1  r  o  n  o  m  u  s   d  o  r  s  a  1  i  s    (after 
Miall  and  Hammond) 

15  A  jiart  of  an  egg  string  of  C  h  i  r  o  n  o  m  u  s  sp. 

16  Dorsal  aspec*t  of  thorax  of  a  male  Chasmatonotus  blmacula- 

tus.   x40 

PLATE  82 

Genitalia :  d,  dorsal  keel ;   1,  lateral ;  s,  superior ;  i,  inferior  lobe 

1  Bezzia    setulosa.     Dorsal  asi>eet.     Male.     xlOO 

2  T  a  n  y  p  u  s  c  u  1  i  c  1  f  o  r  ni  1  s .    Male.    xlOO 

3  A  b  1  a  b  e  s  m  y  i  a    m  o  n  i  11  s  .     Male.     xlOO 

4  Corynoneura    celeripes  (after  KiefTer ) 

5  D  i  a  ni  e  s  a    j)  r  a  e  c*  o  x    ( after  Kieffer ) 

0  Chasmatonotus  b  i  in  a  (mi  1  a  t  u  s.     Dorsal  asiK?ct.     Male.     x50 

7  C  h  i  r  o  n  o  ill  u  s    f  1  a  v  i  c  i  n  g  u  1  a .     Dorsal  aspect.     Male.     xlOO 

8  Chironomus    modest  us.     Dorsal  aspect.     Male.     xHM) 

1)   C  h  1  r  o  n  o  in  us  m  o  d  e  s  t  u  s  var.  b.     La  tero- ventral  aspect.     Male. 
xlOO 

10  ('  h  i  r  o  n  o  m  us    f  u  1  v  i  v  e  ii  t  r  i  s.     Male.     xlOO 

11  Chironomus    m  o  d  e  s  t  u  s.     Female.     xlOO 

12  Chironomus   flavus.     Ventral  aspect.     Male.     xlOO 

13  Chironomus    decor  us.     Dorsal  asi)ect.     Male.     xlOO 

14  D 1  a  m  e  s  a   w  a  1 1 1  i  1.    Dorsal  aspe<*t.     Male.    x50 

PLATE  88 

Genitalia:    d,  dorsal  keel;    1,  lateral  lobe;    s,  superior  lobe;    i,  inferior 
lobe;   a,  appendage  of  the  suiierior  lobe 

1  O  r  t  h  o  c  1  a  d  i  u  s    k  e  r  v  1 1 1 1   (after  Kioflfer) 

2  Crl(M)t()pus    ex  11  is.     Male.     xlOO 

3  Tany  tarsus    dissimilis.     Ventral  asr>ect.     Male.     xl50 

4  T  a  n  y  t  a  r  s  u  s   e  x  i  g  u  u  s .     Ventral  asiXMrt.     Male.    x350 

4a  T  a  n  y  t  a  r  s  u  s    e  x  1  g  u  u  s  .     Male.     Latero-ventral  aspect.     xlOO 

5  Tanytarsus    dives.     Male.     Dorsal  asiKvt.     xVK) 
G   Metriocnemus  par.     Male.     Lateral  a si>ect.     xlOO 

7  Orthocladius    absurdus.     Lateral  a.siH>ct.     Female.     xl(K) 

8  Metriocnemus    a  t  r  a  t  u  1  u  s   (after  Kieffer) 
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PIATE  34 

Camiiontia  craclfnrml*  (=T)wUtiDmjU  tnueafetdllV) 

1  Uorsiil  nspwl  >,r  liirva   (afltr  Theobulil.  ISOHI 

BTdiotAenni  lasubill  (ufler  t'rtw) 

2  Dorsal  asjiert  of  bead  of  larva 

3  Anterior  [jfoIobb  of  [ar\u 

4  I<ateral  aspect  of  larva 

5  Lateral  aspMt  of  [)U]ia 
<S  Aniemia  of  feaiale 

7  Aiileniiu  i>r  iiinli' 

S  C'Hudni  appeniliige  of  pupa 

9  Wing  of  Imaeo 

10  Mulefirenltulis 

11  Lateral  aspi'cl  uf  male  L'lasper 

Talmalatglon  St  Panll  (ofttr  Sclilnar) 

12  Latertil  aspect  of  larva. 

13  Anterior  prol^a  oC  larva 

14  Lateral  a9i)e<;t  of  pupa 

16  Caudal  sucker  of  pupa 
IB    Wliig  of  iiiiago 

OrthoaUdlni    I  octuilcu*  mfiT   I'uihiirill 

17  Teutral  aspect  of  larval  head 

18  Posterior  prolegs  of  larva 
IB   Anterior  proleg  of  larva 

WDlplBlla  iclrpl  (nrtpr  Klt^ffcr) 

20  Wlug  of  Imago 

21  Dorsal  aspect  of  larva 

22  Anterior  proleg  of  larva 

23  Ventral  aspect  of  head  of  larva 

EurrcDamui  i^p. 

24  Lateral  aspect  of  male  (after  Van  der  Wulp.) 

FLATE  3G 
UacTopeiB 

1  Anterior  part  of  ning  of  Imago  (after  V.  d.  \Viil[0 

2  Wine  of  Imago  (after  Melgen) 

3  Antenna  of  imago  (after  Meigen) 

PsumBthlomyia  peclinals  i^ifl^r  Il>'l.)l 

4  Wlug  of  niHlo 

5  Wing  of  female 
(!   Antenna 

7    llHllcre  of  male 

S   r-eg  of  ninlo 

0   Dorsal  aspect  of  head  and  thorax 

Tersesthes  torrens  Uifr.'i-  T.iwH'^ini'l  i 
10    Wing  of  ima;.'o 

12  Talp  of  iniiiKO 

13  Antenna  of  imago 

14  Wing  of  adult 
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Er0txnopt0ra  (after  Kellog^g) 

15  Foot  of  imago 

16  Palp  of  imago 

17  Labium  of  imago 

18  Hypopbarynx  of  imago 

19  Labium-epipbarynx  of  imago 

20  Ilaltere  of  imago 

21  Dorsal  aspect  of  tbe  male 

22  Antenna  of  male 

23  Antenna  of  female 

24  Male  genitalia 

Didymorphlepi  (after  Weyenbergh) 

25  Wing  of  imago 

Burmeiiteria  (after  WeyeiiberKli) 

26  Wing  of  imago 

27  I^ateral  asi^ect  of  bead  and  tborax  of  male 

28  Ilaltere 

Stenoxenui  (after  Cuquillett ) 
21)    Wing  of  female 

PLATE  36 
Corynoneura  lemnae   (after  Frauenfeld) 

1  Lateral  asi)ecrt  of  larva 

2  Anterior  prolegs  of  larva 

3  Posterior  prolegs  of  larva 

4  Caudal  end  of  pupa 

5  Lateral  aspect  of  pui)a 

Corynoneura  sp.   (after  Winnertz) 

6  Hind  leg  of  imago 

7  Wing  of  imago 

8  Palpus  of  imago 

9  Antenna  of  male 

10  Antenna  of  female 

Clunio  marlnuB 

11  Lateral  aspec-t  of  larva   (after  Carpenter) 

12  Dorsal  asi)ect  of  male  (after  Tbeobald) 

13  Dorsal  aspe<-t  of  fenuile  (after  Cari>enter) 

Diamesa  culicoidei  (after  lleeger  except  Hg.U) 

14  Lateral  asj.eit  of  larva  (after  Krauer) 

15  Dorsal  asiject  of  larva 

16  Ventral  aspect  of  pupa 

17  Lateral  aspect  of  pupa 

18  Aland Ible  of  larva 

19  Labium  of  larva 

20  Maxilla  of  larva 

21  I^abrum  of  larva 

22  Antenna  of  larva 

23  "  Underlip  "  (i.  e.  hypopbarynx)  of  larva 

24  Claw  of  bind  foot  of  larva 

25  Anterior  prolog  of  larva 
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LEGENDA  TO  TEXT  FIOVBEB 

Fij?.  1  Venation  of  the  wingB  of  Slphlurus;  lettering  explained  In  text, 
p.20 

Fig.   2   Wings  of  Calllbaetls.  p.21 

Fig.    3   Venation  of  the  fore  wing  of    Ephemera,  p.22 

Fig.  4  The  nymphal  labium  of  Baetisca  obesa  Say.  (The  two 
muscle  bands  indicated  by  dotted  lines  in  the  basal  segment  of 
the  left  palpus  are  the  same  that  move  the  lateral  lobe  of  the 
dragonfly  labium).  p.30 

Fig.  5  Ameletus  ludens  sp.  nov..  female  subimago ;  u,  end  of  abdo- 
men from  below,  showing  truncate  apical  lobe  of  the  9th  sternum ; 
V,  fore  tibia  and  tarsus.  p.3C 

Fig.  G  Parts  of  nymph  of  Ameletus  ludens  sp.  nov. ;  y,  maxilla ; 
z,  single  gill  lamella  from  one  of  the  middle  abdominal  segments. 
p.37 

Fig.   7   Gill  lamellae  of  the  nymph  of    Blasturus    cupidus    Say ; 

e,  from  the  1st  segment;  f,  from  the  4th  segment;  g,  from  the 
7th  segment.  p.41 

Fig.   8   Venation  of  wing  of    ?  C  a  o  n  i  s  a  1 1  e  c  t  a  sp.  nov.  p.48 

Fig.  9  Ventral  view  of  male  abdominal  appendages  of  ?Gaenis 
a  1 1  e  c  t  a   sp.  nov..  imago,  p.48 

Fig.  10  Ventral  view  of  male  abdominal  appendages  of  Bcdyurus 
macullipennis  Walsh,  imago ;  f,  forceps ;  i,  inner  appen- 
dages. p.51 

Fig.  11  Tarsal  claws  of  nymphs  of  Heptageninae;  w,  of  Ilepta- 
genia  interpunctata  Say  ;x,  ofRhithrogena  ele- 
gant u  1  a  Etn.? ;  y.  of  Iron  sp?  from  Coy  Glen,  Ithaca ;  z,  of 
Ecdyurus  maculipennis  Walsh ;  hind  claws  In  each 
case;  middle  ones  would  be  similar;  front  ones  sometimes 
diflferent.  p.52 

Fig.  12  I/abra  of  nymphs  of  Heptageninae;  h.  of  Iron  sp? 
from  Coy  Glen,  Ithaca ;  i,  of  Rhithrogena  elegantula 
Etn. ?;  j.  of  Ecdyurus  maculipennis  Walsh ;  k,  of 
Ileptagenia   interpunctata    Say.  p.52 

Fig.  13  Mandibles  of  nymi»hs  of  Heptageninae;  c,  of  Rhithro- 
gena elegantula  Etn. ? ;  d,  of  Iron  sp?  from  Coy  Glen, 
Ilhaca ;  e,  of  Ecdyurus  maculipennis  Walsh;  f.  of 
Heptagenia   interpunctata    Say.  p.52 

Fig.  14  Maxillae  of  nymphs  of  Heptageninae;  m,  of  Iron  sp? 
from  Coy  Glen,  Ithaca  ;  n,  of  II  e  p  t  a  g  e  n  i  a  interpunc- 
tata Say ;  o,  of  Rhithrogena  elegantula  Etn.  ? : 
p,  of   Ecdyurus   maculipennis   Walsh,  p.53 

Fig.  15  llydroptilid  structures :  A  gray  lea  m  u  1 1  ipu  nc  t  a  t  a  ;  4<>. 
ai>ox  of  abdomen  from  beneath;  41,  same  from  side;  42.  triangu- 
lar i)ioces  from  side;  43,  same  when  much  exserted;  44.  vrntral 
lamina;  Orthotrichia  americana  (?)  ;  45,  hih'x  of 
abdomen  from  beneath,  p. 73 

Fig.  IC  Ventral  asptM't  of  larval  mouth  parts  of  M  e  t  r  i  oc  n  e  m  u  s 
k  n  a  b  i .     xlSO.  p.30(j 

Fig.  17  Dorsal  asiK?ct  of  caudal  end  of  pupa  of  Metriocnemu« 
knabi.    xl80.  p.30G 

Fig.  18  Mandible  and  labium;  larva  A,  x400;  larva  B,  xl80.  p.309 
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Tlie  superior  figures  tell  the  exact  plat'o  on  the  page  in  ninths;  e.  g.  130* 
means  page  liW3,  beginning  in  the  third  ninth  of  the  page.  i.  e.  about  one 
tlUrd  of  the  way  down.  Page  numbers  referring  to  desiTiptions  of  si»ecie8 
are  printed  in  black  face  tyi>e. 


abdominallBy  Chlronomus,  243^ 
aberrans,  Chironomus,  see  Chirono- 

inus  nberrans. 
nberrata,     Dianiesa,     see    Diauicsa 

al)errata. 
Ablabesniyia.SCr,  121",  12.V,  135"-55^ 

150*;  key  to  species,  130*-^'. 
(?)  *p.,  155*;  explanation  of  plato. 

320'. 
adumbrata,  155\ 
algens,  137*.  149*. 
barberi,  137-.  146». 
bifasciata,  ISG*.  139'. 
carnea.  136",  l.W.  IST*,  140^  42»; 
explanation  of  plate,  321*. 

var,  a,  137\ 

var,  c,  explanation  of  plate,  B^o*. 
discolor,  138\  149*. 
dyari,  13(r.  137',  146'»-47*:  expla- 
nation of  plates,  32(y,  325*. 
fastuosa,  13<V.  i:JO',  138\  153'  54": 

explanation  of  plate,  320'*. 
flaveola,  138\  151«,  152*. 
flavlfrona.   130*.   13r/,   138\   15Cy- 

51':  explanation  o£  plates.  320*, 

325\ 
futills,  137*.  139^-40*. 
guttnlaris,  137^  145''-46*. 
hirtipennis.  13S\  154*. 
indecisa.   138*,    152':   explanation 

of  plate,  325*. 
Joluisoni,  137*,  147»-48*. 
melanops.  138',  149'-50*;  (»xplana 

tlon  of  plate.  32.V. 
nionllls,  122*,  130-,  1.30^  137*.  142^ 

44»,  153*,  154S  l.-ifi»;  explanation 

of  plates,  320»,  320\  32.V,  327\ 
nigropunctata,  13S\  inp,  155\ 


'   Ablatiesniyia  ornata,  137*,  148*. 
pallens,  138*,  151*. 

var.  a.  explanation  of  plate,  325*. 
pictipennis.    13G',    138*-39*,    156", 

15(r. 
pilosella,  i:58*,  138\  152*--53*. 
puk-hrii)ennis,  137^,  142* ;  explana- 
tion of  plate,  330". 
tibialis,  138',  153',  150*,  l.-MT. 
venusta,    137',    145' ;    explanation 
of  plate,  325"'. 
absurdus,   Ortho<*lad1us.   srr   Ortho- 

oladiufl  absurd  us. 
Adams,  C.  F.,  cite<l,  3W. 
adumbrata,  Ablabesmyia.  155*. 
adinnbratus.  rnwladius,  srr  PrtM^la- 

dius  adumbratiis. 
Aeschna,  11". 
sp.,  ir. 

Acs<'ulus  hippoi^'astanum,  1)8'. 
at'stivus,  Chironomus,  291)^. 
aostivus.  Eurycnemus,  290^. 
Ajrraylca,  CA\  rA\  74'. 

fognalelia,  75\ 

multipunotata.  7.T.  74--75*:  exi»la- 
nation  of  ll?in-e.  331':  figure,  73. 
Agri(minae,  1 1'. 
Alasion,  O.T.  \y.)\ 

miidani.  106*. 
ala.^liensis,  Tt'hnatogi't«)ii.  U\U\  169'. 
albimaiiiis.  rhinammus.  xrr  rhirono- 

imis  nll)iiiiainis. 
allupi'iinis.  n)irMiiMiiiii»<,  lOl",  223*. 
alhistria,     riiirononius.  .  1!VS\     lOlV. 

246\ 
albivitta.  IVilicia.  S\ 
alboniaiiicatus.      riiir<itfnetes.      srr 

<  'liinitj'uetrs  all)omanit'atus. 


NEW    yOMK    BTATB   ML'BRt'M 


aH>oiuargliiatus,  Cerntopognn,  107'. 
iilbiiB,  Polymllarcya.  tcf  rulyDilliir- 

cyB  albus. 
Aldrlcb,  iicliiiowk'ileHiGnis  lo,  TO*. 
nigpiis,  AblDbesiiiyla,  1ST.  149'. 
nllcclti,  CueulK.  (mt  Ciienla  iilloirtii. 
Allolrlchln.  64'.  M*. 
ulltrantiie,  RI|ililuniK,  l?.  IS",  11)'. 
AinelptUB,  SP.  zr,  BO". 

ludcuB,   IS",  36'-3a':  i-i[(lniialli>iL 
of  platM,  »lir.  SIT:  flj,nires.  :»! 
37:  cx]>laiiuti<>ii  of  o^giii'?,  331'. 
Hmrrlcuiin,  ?  llubrupIilebLn,  Iff. 
aiuerloaua,  Urtliotrkbla,  sfVT  Ortbo- 

Ir  It'll  lu  amrrlniiia. 
uinlciilus,  Ilflinpri.ibliia,  15'.  10'. 
timli^ulua.  raliDiibUia,  ver  l'a1ivio<i1tiH 

Hinlmliia. 
auipl»1lj1U8,  Hnllrylns,  llii", 
Auilto|.yiiia.  8»'.  IJl',  125'.  l^T'.  i:i'r. 
131',  186'. 

consobiinus,  135'. 

furclpatua.  135'. 

bum  em  lis.  135'. 

Ijirtippimla,   135'. 

iiiiirlo,  136'. 

iiUdlpca,  ISS". 

publtarslR,  ISTi'. 
Anrix,  IV. 

Junius,  14'. 
nngiiliitus,  MI(TuniiiH,  I'l*. 
iiilKilatclIn,   Ortliotrlcbia,   »rr   Ortlin 

tWcbln  aiigiistt^lla. 
iiiimilnrlB,  {.'binnjoums.  «rr  ('biro 

tiius  nnniiliiris. 
nimubilus,  riiifniKimus,  213', 
imtulatUM.  Tiiiij'l'iis.  "CP  Tniiyims  i 


Ills,    Jfll". 


nrfieDlata,     Cerntopogou     (SpUaer 

niiaa),  jce  Ci'rnt<Ji«)gon  (Sphaero- 

uiIhs)  arg«i>rnta. 
iirsenlalns,  Spimeruuiias,  $ee  Si^iae- 

nimbis  nrgGiitatns. 
Argia  vIolawB,  14*. 
Arlatntles,  cltwi.  310'. 
Arrlbalwiga.  F.  I-.  vlleU,  lOa".  XW. 

172".  SSft-,  3HI».  M 

aruuOlnetl,  Tlimla  ?.  U!)".  H 

AHpw,  cited,  310'.  ^ 

iitf>rrliniiii,  CniniitU'lniliua,  251)'.  S6I'. 
atiTrimus.  CbiroQomus.  2«4',  3CM'. 
.^thrrix  »p.,  &'. 
ntouiarltia,  OrthoclaJlaa,  LW.  27fi"- 

7V. 
HITS.  CM-yuoiit'mTi,  IW.  IC4'. 
airatulus,  MpirlmiiemuB,  m-c  -Meirl- 

ix-iiitmiia  nlralulUH. 
uli-Ici>rHiB,  Cblrononius  var.,  21S'. 
nirlmamis.    rblroiitiiuus,    IW/,   200' 

aocr-i'. 

attmrnntna.  CUrnnoiuiis,  IBS',  IMS'. 

badlna?.  Stnitloniylfl,  13', 
BnctiDRP,  :.'4',  -IT,  •IS'.  ■_".)*,  20'. 
Unetin!,  29*. 
Biietls,  2ff.  27*,  20*,  32",  SS'. 

pyguiaen,  18',  40*. 
BnotlBoa,  24",  27',  21)'. 
obcsa.  17*,  30'-31';  explaoBtinn  of 
plale,  316':  liffTire,  30;  explniiH- 
lion    ffipire.331'. 
Ra      Hil       ted,  31(y.  311'. 
n         o  eus,  Tiinyirtia.  156*,  160*, 
Rnnki  C   ''.,  mentioned.  234'. 
Ba  ks  tin  ban,  cited,  73'. 
ar         Ablahe-wiyia.  137',  lie*. 

OrthiKliiiliiis.  2«(r,  283'. 

i.iirliilics.    I'iilnjiloiliiis,    .■•re    <'liirMlm 

iinis  hiirl>i[iE>s. 
Imsnlls,  f 'burnt I Ti IPS,  -.'r  f  ■hririiti'rii''f 

linMnlls, 
liflRiiliB.  OrlbiiclMillus,  :fi7'.  282'. 
Hefkfr.  cUfd,  ;'.iv. 


1t» 

nplfrini 


11. 


INDEX  TO  MAY  PLIES  AXI)  MIDGES  OK  NEW  YORK 


335 


Beliug,  cited,  8^. 

bellufl,  ProoladiuB,  120*,  128»,  128^- 

29*. 
bellus,  Tanypus,  128*. 
Bergroth,  cited,  311*. 
Berkeley,  cited,  311*. 
Berotha,  lO'. 

Berry,  Edward  W.,  cited,  18',  40'. 
Betten,  C^oriielius,  matorial  collected 

by,  19*.  oy. 
Beuthin,  cited,  162*,  311'. 
Bezzi,  cited,  106^. 

Bezzia,  92*,  99*,  102*;  explanation  of 
plate.  319*. 

«p.,  103'-4* ;  explanation  of  plate, 

319'. 
setulosa,    102"'-3',    103*;    explana- 
tion of  plates,  319»,  :i'20\  .TJC, 
327*. 
Bibliograpliy  of  Cliironomidae,  310*- 

15*. 
bicinctus,  Cricotopus,  sec  (-rlcotopus 

bieinctus. 
bicolor,  Tanypus,  149*. 
bifasciata,  Ablabosniyia,  13C.  139*. 
bimaciila.    (^liirononnis,    190»,    247'- 

biniaculatus,     Chasniatonotus.     see 

Chasuiatonotus  biuiaculatus. 
bipundata,  Forc-iponiyla,  '[(Xf. 
bipuDctatus,  Coratopogon,  KM)'. 
bispina,  KplienKTella.  Her  Kplionior- 

ella  bispina. 
bivlttata,  Spaniotonia.  K*^. 
Black  wings,  14*. 
Blasturus.  24».  27',  32^. 

cupidus,   18^,   40"  41=;    figure,  41; 
explanation  of  figure.  33 P. 
BlepliariKH^ra,  54%  TjO'. 
Blepharoceridao.  7t)-.  71)'. 
Blood  worms,  70',  123". 
Boheniann,  citwl.  31  r. 
Bolton,  niontlonc<l,  r>iv. 
Bombus  conslniills.  13'. 

ternarius,  13*. 
borealis,     Cbirononius.     108',     1*45'. 

246*. 
borealis,  Eutanyi>us,  178",  178" -79\ 
Boucbe,  cited,  311*. 


brachialis,  Chironomus,  tice  Cbirono- 
nius bracbialis. 
brachiata,  Ortbotrichla,  see  Ortho- 

tricbia  bracbiata. 
Bracbyi)ogou,  92*,  99*,  104=^ ;  explana 

tion  of  plate,  319*. 
Brauer.  F.,  cited,  31 1^ 
Breiul,  cited,  311*. 
brcvii»euni8,  Cbirononius,  172\ 
brevipennis,  Suiittia,  172'. 
brevittbialis.  Cbirononius,  194*,  226*- 

27»,  2;{0=^. 
Brodie,  cited,  77*. 
Brook  trout.  ftXKl  of,  7*. 
Brown,  J.  C,  mentioned,  113*. 
lirowni,  Eretmoptera,  114'-15*,  118\ 
brunnei|>cnnis,      Cliirnnonuis,      191*. 

lOr,  205\ 
brunncus,    Cliiroiiomu.s     198*,    109*, 

246'»^7'. 
brunnipes,    Chironomus,    191*,    193', 

204^-5*. 
Bullfrog,  suuunor  fixid  of,  at  Sara- 

nac  Inn.  by  .T.  C;.  Nee<lham,  9=-15*. 
Bumt)le  b*»t»s.  worker,  13*. 
Burmclstcr,  cited,  78-. 
Burmcistoria.  01\  172';  exiilanation 
of  plate,  329*. 

photoi)lnla,  172\ 
byssinus,  Camptocladius,  2Gr,  2<>4'. 

Caenini,  20^ 

Caonis.  10*.  25',  27".  32»,  3(r,  38\ 
allc<-ta.   1S^  47''-49-;   figures,  48. 

<'x  pi  a  nation  of  figures,  XM*. 
(liniiiiuta,    18-.    48',    40";    oxplana- 
;  tion  of  plate.  317*. 

liilaris,  P.F. 
liilaris.    47',    40*^:    explanation    of 
plate.  ;Jir,  31S'. 
californicus.  CbinuHMnus.  102',  217\ 
r.'iliiriiinsns.  <'liirt)ii(mius..'<r7'  Cliirono- 

iiins  caliginosus. 
cMJiu'innsus,    rrorladius.   srr   PnK-la- 

(lins  <aligiut»sus. 
r:il]ili;M»tis.  2r,',   l>S' :  explanation  of 
figure,  .^:{1' ;  wings  df,  figure.  21. 
feiTuiriuea.  is\ 
skoidnna.  1S\  40*'. 
Calopteryx  macula ta.  14". 
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Panilianis.  13'. 

TuntpixKituK  |icim<i)*lvii  ulcus,  13*. 

Caniptocladlus,   91',   172",  26S'~e4*. 

lilSCi".  »t»' ;  ktty  10  Ki>ccte8.  aSB*- 

(Mf. 
up..    25U',    260*;    explanation    of 

lilale.  32ff. 
aU-rriuius,  259',  261'. 
byslnuuB,  'HXf,  262' ;  »p1a»iitliiii 

of  plate,  326*. 
cxtremua,  260*.  264'. 
fuiuoBUB,  250'.  -iW.  861':  txplu- 

imllou  of  plate,  Saa\ 
grftuiiiilcola,  aGiC.  260'.  auc. 
minimus,  asif.  262'-a3' ;  fUDlaiin 

Uou  of  plate.  a.2V,\ 
piirvos.  ^U",  263'. 

pumuio.  ar.  8ei'-e2'. 

velutimiB,  200',  SeS'-e*. 
cnutaus,  TIpula.  218*. 
Carabldae,  11, 18*. 
camnn.    Ablalweniylft.    »ee   jlblabee- 

uiyla  camea. 
rHr[ieiil.T.  G.  11.,  died,  12ii',  all'. 
catcsliianu,    Itana,  see   Katm  cuteH- 

Maoa. 
Cec^Uouilum  graiidaevum.  TT*. 
t«lerlpea,  Corynoneura,  tee  Coryno- 

neiira  teltrlpea. 
CeiilrtqJilluiii.  28*.  27*. 
CeratolopUiia.  93',  00',  IW,  104'-5', 

106'. 

Jiji..  105'. 
Ctriilupogou    (group).   7U'.   77'.   78', 

»T,  SS',  HL",  OiK  SH',  B7'-121'. 
Orntopogou  (genus),  IS*.  78'.  SfC,  83', 

S3',   .H4'.   £12°,    Wl\    1(H',    Kll',    102', 


HP 


ur. 


■ibs\ 


C«ratopogoti  fecDoratus.  lOB".  loe*. 

tlavlpwi.  loe*. 

bortuiauiiB,  10H^ 

oruata.  lOT. 

piiiiL-lntn.  101*. 

roolrattis,  112'. 

vltlosuH,  IW. 
I'ljagauu,  cited,  311', 
(■ImmnnUPiiolUS.    W.    90*,   93".    lOV,^ 
297* :  hey  to  speclea.  IBS'. 

Iilmn'-ulnlus.  IIW,  lee'-flT';  expla-J 
nation  of  platea.  325',  327*.  i 
327',  327*. 

Ill  niiila  tils,  107*. 

uiitiuaculntus,  lt!6'.  1(!7'.  167", 

iiiilvllluliifi,  IWP,  I8T'. 
Clit'vrel.  oUea,  308'.  311*. 
Cliild.  i-lled.  311". 
I'll  lop  I  ems,  Cblruuomus,  270*. 
CUIrouomldae,  7.  13'.  76-310 ;  bll 

grapby,    310*>15':    <JiararterlHt[ci 

iif  Tigg,    InrvH.    pupa    aud 

8l'-80*;  ccoDoinlc  Importance,  7 

IV;  «ncitil«B.  79*;  geolagic«l  ( 

tributlon.  77'-78' :  kej  to  gener 

>'7'-!M' ;     tiii'lliods     of     ca^urlng, 

I'fiirlug    aud     uiouutlug,     79'-Sl' ; 

Nortii    American,    key    to   genera, 

i«>-94'. 
CbirononiuH  (group),  179'-308'. 
Cliiroiiomua  (genua).  13*.  77",  78'.  78". 
.'*0',  80*.  SS",  84',  84'.  SO".  87'.  aS*. 


01'.  01 


,  121',  122'.  122',  123', 
124',  127".  133',  140*.  142*, 
KKT,  164",  170',  171'.  172", 
172*.  173',  174',  18e'-250', 
m-^  25(r  25-'  2S8'  258' 
2<1  28  262*  262"  S»» 
VS     '>e8'    27*    274 
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ChironomuB  abdominalls,  243*. 

aberrans,  193\  221*;  explanation 
of  plate,  325». 

aestivus,  209*. 

albimauus,  192\  205*,  214' ;  expla- 
nation of  plate,  325*. 

alblpennls,  l&l',  223\ 

albistria,  198',  199*,  246*. 

annularis,  190*,  192*,  211*,  212»-13*, 
214*,  237* ;  explanation  of  plate, 
325'. 

annulatus,  213^ 

anonyuius,  190*,  1%**,  235*. 

anUeus,  199',  247^. 

arctleus,  304*. 

atenpiniiis,  2C4*,  304*. 

var.  atricornis,  218*. 

atrinianus,  190*,  200*,  200'-l». 

attenuatus,  198*,  245*. 

barbipes,  192*,  212- ;  explanation 
of  plate,  325\ 

blniacula,  199",  247*-48\ 

borealis,  19S^  245',  246*. 

braehlalis,  190',  192*,  200\  240*; 
explanation  of  plate,  325\ 

brevipenulH,  172^ 

brevltibialis,  194',  226'>-27*,  230*. 

brunneii>ennis,  191*,  191*,  205\ 

brunneus,  198*,  199*,  246»-47\ 

bninnipes,  191*,  193',  204'-5». 

californicus,  102',  217*. 

calJginosiis,  101',  103",  205*;  expla- 
nation of  plate,  325'. 

cbiopterus.  270*. 

chloris.  llXr*.  192*.  19,r,  216*. 

ciugulatus,  240*. 

conflnis,  199*,  248^ 

cra88icollis,  198*,  245". 

crlstatus,  19T',  230*,  242*,  242'- 
43* ;  explanation  of  plate,  320*. 

decorus,  188^  180=.  197",  212\  233", 
239*-40',  248*,  2oO" :  explanation 
of  plates.  32;i\  320*,  327'. 

devinctus,  102*,  216''-17*:  explana- 
tion of  plate.  325*. 
dispar,  192*.  213'. 
diversus,  190*. 


Cbironomus  dlzonias,  250*. 

dor-salis,  179',  188*,  197',  240*-41* ; 
explanation  of  plates,  323\  327*. 

dux.,  188*,  190*,  195*,  231*;  expla- 
nation of  plate.  320*. 

elegans,  299*. 

fallax,  191»,  210*-11*,  221*;  expla- 
nation of  plate,  325*. 

fasciiwnnis,  191\  203*,  2(M*. 

ferrugineovittatus,  197*,  238'-30*. 

fesUvus,  196*,  234*,  242*. 

flmbriatus,  198^,  198*,  245*. 

flavicingula,  188*,  189*,  191*,  208*- 
10»,  217*,  249*,  249* ;  explanation 
of  plates,  321",  325",  327*. 

flavus,  189*,  189',  194*,  225»-26*; 
explanation  of  plates,  322',  320'. 
327'. 

frequens,  195*,  230*;  explanation 
of  plate,  320*. 

frigidus,  281*. 

fulviveutris,  189*,  189*,  196*,  196*, 
190*,  220*;  explanation  of 
plates,  322',  322*,  320^,  327*. 

fulvus.  18y.  194*,  224*-26= ;  expla- 
nation of  plates,  322',  322*.  320'. 

funiidns.  mi*,  221''-22';  explana- 
tion of  plate,  320'. 

glaucurus,  241". 

grandis,  237*. 

halteralis,  191*.  210%  222*;  expla- 
nation of  i»late,  325\ 

hilaris,  11K>\  247*. 

hirtiiies,  299^. 

byperboreus,  191*,  206' -7*.  2i»r, 
245',  240^. 

innoeiius,  19<i".  235*  36*. 

interiiHHlius.  244*. 

jueundus,  105\  li>8".  232«.  ' 

lnsionieni.<<,  IIMV-. 

lasiopus,  199'.  lJn>=.  247^ 

lineatiis,  194'.  l\.)i\\  223'. 

lineola,  1(Mr%  223-.  234». 

lobifer.  2:UT. 

lobifenis,  188*,  ISir.  lOiV.  233'- 34^ 

explanaticMi  of  platr,  32.T. 
lon^riinanns.  HC.^  190\  221'.  233'; 

explanation  of  plat**.  .Tjr,*. 
lougipes.  222*. 


Clilroii 

^)       UMHll 


i 


1S8'.  ISI',  UM*.  2a7'-29'. 
Mpluuntlifu    of    pluipH. 
322".  32S'.  SST".  327'. 
var.,  IStC.  IW. 
vai'.,    a,    IW;    eiplttontlnu    ii[ 

plBles.  SKi".  82ir. 
rur.    b,    csplBUntlou   ot    plnti-s, 

322',  aae*.  Si*?*. 


nlgrU-nna.    ISU".    1W-,    He-. 

219'-21'.   223';   explanation   of 

plHlcs,  321',  320*. 
nip-Hlbln,  liW.  iW6'. 
nUlilflliiB.  101>,  SIO*. 
ii!vcJpeiinl§.  VJV.  a05'-T'. 
iilVelpM,  '-IT*. 
nlvorliiiidtiB.  170*. 
uiiliMulotnis.  10(/. 
ob*oiirii«,  2(W,  2S3*. 

OVtopUUC'lHtUB.  190",  BOl'. 

palleusi.  212*.  mS". 

palUfttiM.  1B2*.  lOy.  SIT'-IS*. 

imllWua.    isy,   230';   wtriluiiutlon 

ihhIi-iihh,    iiTj'.   tiw,   ai8*.  ■iv.r. 

211)' ;  cxijluimlimi  <>r  iiliilf,  yu.T. 
IK'tleBtris.  Ui;i'.  219'. 
pclliidauw,  IW.  248', 
liUlr'iinils,  axP. 
Ijfllin-s.  2+J'. 
phlui<i8H9,  I8S\  IWV.  1!>T'.  236'' -38^ 

yCC";  rx|)limiiliiiij  of  jilali'R,  [VSV. 


laS',  2(W1".  244- -43'. 
inislims,   IKS',    11IS-,  244':  I'Xplu- 

irilliiii  <>r  iilMii',  .1:111'. 
iiilflii'lix'iinia,  mr.  2(i:t',  204'. 

,.,1 IS.  HIT-.  336- 

iiwipliis,  i!Kr',   V,r2'.  2I1'  12-;  i'\- 


<'li<i»iiiiti<iis  HtiK-eert.   161'.  20T'-8', 

24B',  SIW. 
sllsiuiitrrtw.  IHT.  241'-42', 
taeiiiapeimlB,  191",  203',  204".  aW; 

ex  pin  tint  loll  of  plate,  325'. 
taralunotUB,  IM',  223* -24'. 
tendena,  1U3'.  llHi*.  1t2X'.  23f.  234'. 

2<2*. 
teuellu*.  IBS'.  ISff.  11)2',  103*,  214"- 

19';  i^xplaiiallon  ot  i>lale.  321'. 
tcutans.  IttS*.  IIW.  ll»'.  243' -44*; 

I'XliliiuuIluu  of  plal*^.  Satf. 
trlHiuiulatus,  25S'. 
tric-liotiiiTiiG,  199^  248*. 
iridaitua.  253'. 
triirtia.  213'. 
imli-ulur.  19!)'- 
varlnbllls.  27r. 
vBrliBftiiulB.  IW,  201'. 
veanatin,  241>, 
remflUs.  2i5\ 
vornaa.  291\ 
vlbrutwIttB,  1!S8'. 
vlrwWM.  100*. 
vlrlillfollla,  IBB".  IflT". 

Ii;itl,l)l  iif  pllllp,  32C' 


«zpla-     " 


ii'iiiiiic! 


211' 


^'it■i(iis,  19C',  227',  230'. 
vuliier.itiiB,  230*. 
wiiUllieimil,  241'. 
wIlllKlonl,  IW.  235'. 
xoiiiilue.  2ir. 
riilroteiiMea,  25',  27'.  28".  29'. 

32'.  Sff.  37". 
iillpouiniilrntiiB.    IS*.    20',    31'- 

,14';  PXiilanalLiu  i.f  [ilalps,  ; 

aifl*. 
IsiiUtUB,  28°. 


I'lltol 


nrm s.  'Tf  riiii-fiiioiii 

luvn.  171".  176'-77v 
ijpiis.  \r.\;\  159-  eo\ 


linii  .>r  iilali",  ;i 

still''Pl''i-\n'.    liKi" 

iiHll.ili  or  plali' 
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eIarii)eDDis,  Orthocladius,  20r,  278^ 
(rlavatu,  Itliytrichla.  ace  Ithytrichhi 

claviita. 
clepHydrus,  Orthocladius,  2(K>*,  283'- 

84\ 
Cllmacia,  ICT. 

dictyona,  15'. 
Cloeou,  28'. 
Clnnio,  89=,  90*,  120^-21*. 

niariaus,     120^;     explanation     of 
plate,  329^ 
Cockerel],    T.    D.    A.,    acknowledg- 
ments to,  19\  mentioned,  42",  4G=, 

4«*,  C3* ;  cited,  ail*, 
coercens,   Oxyethira,  see  Oxyetbira 

coercens. 
<-ognatella,  Agi-aylea.  75'. 
Coleoptera,  11,  12=,  13». 
collata,    Neotrli'hla,    i<cv    Neotrichia 

collata. 
Colobunis,  25\  2S-. 
Compontia,  180*. 

oruciforniis,  exi)lanjition  of  plate, 
328'. 
Comstoi-k,  J.  II.,  <ited,  31'.  71F,  82^ 

80',  311*;  acknowlodginonts  to,  70'. 
coucinnus,    rrocladius,    120^    129'- 

30*. 
conlinis,  Chirononius,  ^99^  248-. 
fcmfusa,  Itliytricliia.  srv  Itliytrirhia 

(tmfusa. 
e<mgregata.  Tlialassomyia.  see  Tlia- 

lassomyia  con^regata. 
c<mHimilis,  Uombus,  13*. 
ctmHimiliH,   llydroptila,  .yrr  Ilydroj)- 

tila  consiniilis. 
consobrinns,  Anatojjynia,  ^35^ 
Coqulllett,  <itiMl.  S2%   14.V.  182\  2r)7\ 

207»,  2r,8*.  284',  307*.  311*. 
Coretbrinjio.  81'. 
Coretbriuni  portinax,  77". 
(.'orynocera.  9<y,  lin-rr^-. 

<*nis8i|)es,  lt»2'. 
(Virynoneurn.  87',   \>if\   IK/.   93\   «.m;'. 
110\  117',  162^  63'. 

sp.,  exi»lan:iti<m  of  plato.  {V2{Y^. 

atra,  164'.  U)4\ 

celerfpes.     164*;     (explanation    of 
plate,  327\ 


Coryuoneura  lemnae,  SS",  163*;  ex- 
planation of  plate,  329". 
scutellata,  IG^. 
Cox,  clteil.  3m 
Crane  flies,  81^ 

rrassicollis,  Cbironomus,  198»,  245*. 
frasslnervis,  Tanypus,  166%  158*. 
crassipes,  Corynocera,  102*. 
Crlcotopus,    87",    88*,    91\    260*-68». 
259',  204^  2«J5',  205*,  273*.  280"; 
kt'y  to  specit^,  25r-52'. 
bicinctus,  252*.  256*;  explanation 

of  plate,  32G». 
dobills,  252^,  258*;  explanation  of 

plate,  320*. 
exllls,    251',    25T,    252».    255'-56», 
250",   257^  257*;  explanation  of 
platt^s,  323*,  320\  327". 
geminatus,  252=,  253\ 
sylvestris,  252*,  257*-68" ;  explana- 
tion of  plate,  320\ 
treniulus.  252-,  252^-53". 
trifasciatus,  25r,  251».  252*,  253'- 
55-;  explanation  of  plates,  323', 

rnr.  tricinctiis,  252*. 
vnripos,  251\  251^  252*,  256*-57': 
explanation  of  platt>s,  324',  320*. 

'<;ristata,  Ortliotri<bia.  73",  75*. 

rristatus,  Cliironomus,  srr  Cbirono- 
mus (Tistatiis. 

<TUfiforuiis.  CoiniMnitia.  src  Comixai- 
tia  rrurifju'inis. 

Cnistari'ans,  11,  i:»'. 

ciiiex.  s:;',  124--. 

Ciiliridar.  70-. 

Culiriils,  sr. 

rnlitiforiiiis.  'I'anypns.  srr  Tanypus 

j'liliriforinis, 
('ulicoidef=5,   92'.   98^   iM>*.   101'.    101', 

1H\  111\  111^  H2\ 

sji.,  «'xi)lanati<!n  of  platr,  32<>'. 

Miuriiius.  IKV. 

pnlifaris,  lop. 
rull<-oi<l«'s,     T>i:iiiii'sa.    sir     I>iaiii('sa 

<*iili<"oidt's. 
<iipi<iiis.     lUjisturiK.     St  r     Hlastiirus 

riipitins. 
('nrculioni«la«'.  l.'l". 
rnrtis.  riUMl,  107-.  2M".  2I0\  :\]\\ 


ISKW   VnllK  UTaTB  MU88IIH 


CritnDiibj-iiHii',  ao".  «y, 

Cyblster,  34'. 

Cjliene  inlnuiiMlnielln,  Wi*. 

3>ahl>  died.  311'. 

DauiHolfllra.  7'. 

Diir«i9t.  c'ltMl.  311'. 

4rt)llliit>anls,      MBtrlnciiemns.     800*, 

802*. 
debtllK,    Cri('(fto|iUH,    we    Crk-otoi)n§ 

Di-by.  i-lltMl,  lis*.  311'. 
du:edetui.  YTfliiyima,  las*.  153*. 
dcc-oruK,    CUIroiiumiw.    me   Clilrono- 

nius  decorus. 
dttllK-ttis,  TauylumuB,  »pe  Tatiytar- 

8QS  deltectus. 
Dl^-er,  i-llial,  123*,  311'. 
dellneatus.  Hydroptlla.  fc  Hfilrnii* 

tllit  ddluentuB. 
Dertiam,  cltefl.  311*. 
>devlartiu,  C1ilranc>iiiii«,  Kfis  Cblrotio- 

milH  dsrUictUB. 
dliilH.lk>n.  Vcspu.  13', 
llilliJIPMIl,  m'.  glH,  IHI,  IKi",  I»3'.   172', 
172'-78',   isy;  key  to  speclea, 
174'. 
aberrulii,    174',    174',    176'.    170', 

177*. 
cLorcn,  174'.  176--77'. 
tultOi>ldos.  174',  175'.  177'-78" ;  ex- 

lilii lull  loll  .If  pliitp.  320'. 

IH'ii.-cox.  ■■xiiliiiiuli.m  of  [iliile.  327=. 

wiLlllil.    ."-S',    SS',    174',    174=.    174'. 

174'-76-,  ITll",  :;T4'.  270';  cxjilii- 

imlii.ii  .if  i.latiT',  .Tjr,  32r.'.  32r. 


I  rtlcpnr.  ClilronomuH.  l!W.  213' 

I  illiiHimUlt).  Tniij-tantiis.  «<r  Tuiiyiar- 

I  aus  dlMluillle. 

illversns,  CUrouuuiuB.  190*. 

I  dirt's.    TauyturntiK,    »te   Tiinyitiri'iu 

I  dlv««. 

I  lllvlug  beefle,  84'. 

j    PiKldBf.  7I1'. 

dlxiiiitiiti,  C!hlr»mmiiia.  2d<l'. 
nnlniilnKliM,  !))*,  ITl';  cxpIaDailoa  j 

I     i>r  piute.  aafiy. 

durtmllv.   Chironouius,   »rr  ChlroHu 
urns  diiriuilts. 

r).mglii8s,  dlCTl.  282". 
,   DrHgonflkii,  7*.  14*. 

rirTiii.^lla,  ao*.  27*.  iSP,  42'.  4B'-43'. 
I      gra&dls,  explanation  of  t>lat«.  317*.  ■ 
I  317'. 

(itmliH.    Oiyetlilro,    nrc    Oiy^tlitra  ' 
dun  lis. 
I   imtmir.  citwi,  311'. 

Hiilsberg,  i-ited,  ISf. 
I  (lux.   ciiiPDuomus,   «M   Cbtro 


.  II. 


14«", 


dynri,  .Miljibesuiyla.  wee  .A  bin  ben  my  la 
:      dyai-l. 

Eaton,  i-ited.  18'.  18*.  21',  28",  28*,  31'. 
31'.  37',  38'.  41'.  42°,  43".  47'.   Trf)', 

:,v.  in;  ta\  3ii'. 

Ililyiinis,  23",  20",  53'. 

iii!i('UlL|ii.>iiiil3.  IS*,  35',  38',  52'.  54'. 

57';  i-.\iilanati(iu  of  plates,  SIS', 

;iU^  :  llfTiirps.  51.  ,".2.  ri3 ;  explnaa- 

liiiii   of  flpires.  .^^l'.  331'.  3.31', 
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Epheuiera,  23*,  20*;  explanation  of 
fltjrnre,  331^;  venation  of  fore 
wing  of,  figure,  22. 

varia,  Iff. 
Ephemerella.  2P,  2r.  41»-42«. 

«p.?,  42^,  46*-47*;  explanation  of 
plate,  SIT,  Sir. 

sp.  ?  near  ignita,  45*-46\ 

bisplna,  18».  42»,  43*-45\  45',  45»; 
explanation  of  plate,  SIT,  SIT. 

exerucians,  18^  4r.  42r.  4«»,  47*; 
explanation  of  plates,  SIT,  SIT, 

grandis,  43',  48'. 

ignita.  4V,  43*,  45^ 

inermis,  46^. 

unicornis,  45'. 

walkeri,  43*. 
Ephemeridae,  11,  12«,  15=;  by  J.  G. 

Needham,    17'-02^;    life    history, 

10*;  structure,  lJ>'-22';  elasslflca- 

tion,  28^-30*. 
Ephemerinae,  22",  2G\  28\  2U^,  ,W- 

62». 
Eretmoptera,  89=,  9:{',  IIS'-IS';  ox 
planation  of  pluto.  ;S20-. 

browni,  114»-15«,  US'. 
BJrlckson,  clfeil,  78^ 
Eristalis,  13\ 

Eurycnemus,  92',   ItW,  21)7*,  297'* 
98';  key  to  spociiH^,  298\ 

ftp.,  explanation  of  plat(\  o2S'\ 

aestivus.  299^. 

lasiomerus.  21^\  299'. 

Bcltulus.  298',  298\ 

unlcolor,  298',  299'. 
Eutanypus,  90^,  9:r,  178'  79 . 

borealis.  178*.  178'  79\ 
Euthyplooia,  23^  2G'. 
exagltan€(,  Metrlociionnis.  str  Mctri 

ocnenius  exa^itans. 
exerucians,  Ephenieri^lla.  srr  riphcni 

erella  exerucians. 
exiguus,  Tanytiirsus.  tfce  Taiiytarsus 

exiguus. 
exllis.    Ciicoto|)iis.    str    ('lifotninis 

exiUs. 
Explanation  of  plates,  rU0'-:io". 
extremus,  Campiorladius.  '2CAf,  264\ 


FabriduB,  J.  C,  cited,  242I'.  31  P-12». 

t^bricins,  O.,  cited.  3ir. 

fallax,  Cbironomus,  see  Ghlrononius 

fallax. 
fasciata,  Ceratopogon,  lOt'. 
fasciata,  Ileteromyia,  109*. 
fasciatus,  CeratoiX)gon,  107^ 
fascia tus.  Tanypu«.  159',  l.W. 
fasclpcnnis.  Cbironomus,  191',  203=, 

204'. 
fastuosa,  Ablabosniyia,  see  Ablabes- 

niyia  fastuosii. 
fatigaus,  Tauytarsus.  hit  Tauytar- 

sus  fa  titans, 
feinoralls.  Hydroptila,  07'. 
femora! us.  Ceratopogon,   10,V,  108*. 
feuiorauis,  Molauoplus,  14''-15'. 
Forj;uson,  W.  H..  work  of,  l<r*. 
ferruginoa.  Calllbaetls.  1S\ 
fenuglnoovittatus,         Cbironomus. 

197\  238' -39\ 
festivus.    (Miironomns,     19«>',    234'. 

242*. 
Flgur«*s.  U'gonda  to,  SSV, 
fimlMiatns,   Cbironomus.    \m\   198', 

245'. 
Kltch.  cited,  275\  :n2'. 
lla Villus.  Tany tarsus,  tfcr  Tauytar- 
sus tlavellus. 
fIav«»ola.    Ahlabrsmyia.    i:5S*,    151*, 

1.-2'. 
navl<in<tus,   IVocbulius.   lL»ir'.   132'. 
tlavirin^nila.  Cbironomus.  ser  (Milm- 

iioiiins  tlavii'bi.irula. 
flavifrons.    Ablabt*smyia,   sec   Abla- 
bosniyia llavifrons. 
tlavifi'ous.  Motriocnemus.  }<n'  Mctri- 

ocnonnis  tiavifrons. 
tlaviponnls.  ll(>pta;;(>nia.  ."Vr. 
Havipi's.  Ci^ratojioj^on,  bn;*. 
llavus,  Chironomns.  str  rbirononius 

fiaviis 
llavus.    <)rtlio<'la<liiis.    sn-   nrtbo<-l:i- 

(lius  tiavns, 
Forbrs,  rli»Ml.  71^  :\V2'. 
fon-ipatus.  Auatopyni.-i,  l.'i.V. 
F<»nip,.myia.  92^.  100*  1-. 

bipunctata.  l<Hr 

nt^moralis.  Kil'. 

nrmorosns.  lni\ 


'■W3 


NKW  TOBK  fTATK  UrBHtTM 


Piircipomyla  pfcUpennlB.  lOO". 

ttldioptorus.  HdT.  lor. 
■rrniK-tifuW.  dlfd.  312". 
(rnuonrelill.  Thiiliuwouijlii.  trv  Tim- 

laauoniyln  rraui>iir>'i<tl. 
rrMiUfUH.  OlilriiDimiiw.  »r''  flUlmu'J- 

fplH,  Oxycllilni.  71". 
Frtt-K,  dirt.  171*.  aiS". 
ftlKl<IU">  Ctilrouoiiicw.  2SV. 
trlgidns,    OnlHM-liKliiu,    attr.    :m7>. 

.H-lll- 


Tiuiy- 


CuKax.  (>nii>K-luUluB. 

illtm  fiixax. 
TolTfWfi-us.   Tiuiyiar"): 

tnrBiw  tulvt^BMuiB, 
rnlvlv.-mrU,  riilrouuuiiiN.  wr  Chlni- 

<Muuii  falflvt-ntrlK, 
fUlTiis,  OlilroinHiiiim  «ee  CUlroimiiiuK 

fulvuH. 
lumltlus.  Oliliniwmmi,  wr  ('lilmtiiv 

Ilia  (iimldtiB. 
ftmioBUB.  CainpttK'laiilHi'.  fff  t'auip- 

tnclndliiti  ruiuosue. 


T.-ti 


I,  102' 
,  III' 


fuwii,   TUiila»'W>myl«,   nrr   TIiuIdbso- 

iiiylii  fiiHi'ti. 
fiiwliH'B.  Meiridi'm-iiius,  3(il=.305'-6'. 
twHU.  AMiiLi'SiuyliL.  i:i7'.  136' -40'. 


(traiululoila,     raniijtoflailinB.      25if, 

aec*.  :««)•, 

^HuilAi-vuiii,  Cei'Iduiuium,  77*. 

grnnillH,  t 'lilrittiuiiiiie,  23T'. 

KrumUx.     t>ruii»llii,     ife     DrunelU 

gi-aiKlls. 
grHUilK  Ii|j|i(.-uiereUu,  43',  43*. 
(imMtliopiwrB,  14*. 
KriKiii,  I'euianeiira,  101". 

e  locust,  irV. 
OhitIu,  ilttit  312'. 
);uttUlarlH,  Ablnbismyln.   137'.  1 

46*. 

HabropbUbia.  2V.  ST. 

aiun'k'ann.  18*. 
Ilngmi.  c'ltMl.  66*.  312*. 
HHleaus.  14*. 

HnlMiiy.  i-U«l.  17?.  312*. 
IIiillrytnB,    8S»*.    Iie'-IT':    ejtptaiiB'^ 
iloii  of  plutc.  330^. 
luiipUlblus.  US'. 
litiltM'uMn.  ChlroDiniins,  nee  Cliiri'tio-^ 

imtn  lia  Hera  lit). 
Iiumata,  HyOropllln,  tec  Hyilroitllln  I 
liiiLii>ii;j. 

(iiiil,  rllptl,  TS",  84',  8«',  122=, 
17i»',  181'.  ■241'.  244'.  312*,  313*. 
{:  A.,  mentioned,  20*;  citpd. 


Oarmon,    H,, 


OeliilU,  Hlwi.  7T. 

gpiiiliialiw.  I'i'l ('iiii:^.  LT.-",  253' 

Ili-jlTi-Ky.  •■IliHl.  ;n2^ 


IhntL 


ll.VBor,  i'iti?il.  173',  ITT".  312". 
Hi'iin-roliUiliH'.lO'-lT':  key  to  peucr 


iiUitcU,  .■\jilniiiilUiii  ofplute,  310". 
lli'iiilljlfrH,  11.  12".  14". 
]|i'ii«liMW.  »-.  filrtl,  12!)'.  120*.  IW, 

;il  .  L'li;'.   I.'i4  ;  Hiikniiwlwlgniieiita 


■.  54"  5fl'.  ,'>7' ;  ps^ 
.h.iw  aifl*.  317': 
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Heptageninae,  23',  2ff,  29'\  51»-54«; 

figure,  52;  explanation  of  figure, 

331%  331*,  33r. 
Ileptagyia,  90*,  121*,  161*;  explana- 
tion of  plate,  SSO'. 
Heteromyia,  93*,  09*,  108';  explana- 
tion of  plate,  330». 

faBciata.  109*. 
lieterostroplia,  Physa,  12'. 
Ilexagenia,  23*.  26'. 

variabilis,  18=. 
Hoyden,  cited,  78*. 
iiilarls,  Caen  is,  ace  Caen  Is  hilar  is. 
iillaris.  (Miiroiioaius.  199*,  247*. 
hipiHK'astanuni,  Aesculus,  08'. 
hirtiiiennia,  AMabesniyia.  138*,  154*. 
]iirtiiK*s,  Chironouuis.  299*. 
Holmgren,  cltiMl.  204^  2G8",  27^)^  282*, 

283%  30;V.  312^. 
Iloineonenria,  29\ 
hortoruin.  l>idynn)ri»lilops,  112*. 
hortulanns.  CeratoiKj^on,  100% 
Houghton.   (\   O.,   acknowledjjnuMiis 

to.  7tr:  cited.  \\(T1\  :\\:\\ 
Howard.  W.  K.,  <ited,  18%  203%  312'; 

inentiontHl,   .V.P;    rolyniitan-ys   al- 

bus,  C<>"-4">2^ 
Ilowdy.  whito-plovcd.  31'-3r>% 
hunieralis,  rrnciadliis.  VliV,  \?.{Y. 
huniera1i>«.  Taiiypus.   V.KTr. 
HydrolKienus.  ST\  S8%  WV,  ir,«j%  170' 
71*. 

lugulms,     170";     explanation     of 
plate,  328% 
Hydropsyrht'.  11*.  32,  .".2=. 
Ilydniptila.  ♦>:;'.  <;.-,'.  wW  {\\\\  72'. 

«/>.,  73'. 

eonslniiiis.  «'».7,  65'  66.  «;<;":  cxpla 
nation  of  plairs.  :;]S'.  :\V,V\ 

delineatus.     66-;     explanation     of 
plate,  .'ns*. 

femora  lis.  wT. 

hamata.  67' :  cxjilanatiun  of  pl:H<>. 
31 8^ 

perdita.  67':  i-xplanation  nf  pljitc. 
319'. 

sparsa,  n."i%  m\ 

spatuiata.     66-:     explanation     of 
plate.  ;M.S\ 
Ilydroptiiid.-ie.  S%  r,3'-72%  73-. 


Hydrotrei'hus.  sp.  ?,  14% 
Hymenoptera.  11,  12*.  13% 
hyix»i*boren8,   Chlronomus.   see  Chi- 
ronomns  hyjwrlwreus. 

ignita,  T^phemerella.  41',  4.3%  45% 

i^notus.  (.'hiroteneles.  2K*. 

I  nuns,  cited,  312'. 

incoinptns.  Metriocnemus.  \}SMf,  304^ 

lnde<*isa.  AblalK^smyia.  kcc  Al)lal>eK- 

myia  indecisa. 
inermis.  K|>liemerella,  4tr. 
innoeuus,    Chlronomus,    190%    235*- 

36=. 
Insecta  lapponioa.  Itir. 
insipidus.   Microinus.  mr  Micronuis 

insipidus. 
InternKMlius.  Chintnomus,  244'. 
interpunctata.  Ilcj^tapi'nia.  src  Hep- 

ta.cenia  interpunctata. 
Iron.  2:r.  2t?,  T^W  7A\ 

sp.'i,  57" -59";  explanation  of  plate, 
317';  lipures.  ."i2.  .">.'»:  (>xphination 
of  liffurcs,  :;31%  331%  331% 
is«'in<*ri\is.  Scopclodronius.  .'UkS*. 
Isopiastns.  89%  121%  12.V,  125%  155"; 

explanation  (►f  plate,  :t><>'. 
Itliytricliia,  t?4%  07*-09*. 

clavatji.   67'"  69-;   (»xp!anati<»n   of 
plates.  :;is%  319-. 

lonfnsa.  69%  explanation  of  plate, 
:ns'. 

lamellar  is.  (><'•. 

Jacobs,  eii<Ml.  ;n2'. 

.lawnrowski.   eited.   '.W'Z'. 

.Iol»:ot.  cited.  :I12'. 

.Inlumnsen.  Oskar  .Vuirnstiis.  .\qna- 

\\i'   Xematoi'eras   IMptera.  7\  7»> 

::i.':  rited.  ::12\ 

.ri.hnson.  eiiid.  IMT,'.  -Jiv,  I'liii'.  '^TSW 

.')*>wi        •►•>i.-        •>'>•>'        «»«».»-l       •»j*^-'       •»"■..«* 

'H\T.  iMis*.  :\V2:. 
Jolinsoni.    .VblalH'sniyia.    I."i7'.   147* 

48'. 
.lolia,  2S\ 

nx-seli.  28*. 
Jonas.      MitTonins.     srr     Miei'onius 

Jonas. 


JiKundUM.    OlilMiinimUH,    196'.    IflS', 

232*. 
Judef.  Chaun(N?y,  ackaowledgnieiitB 

h>.  19";  tnentioned,  43',  50*. 
JaluB.  12*. 

Jiind.  "ninylarsua.  Vfd'.  290'-91*, 
jiinliiB,  Aoax.  H'. 

Kello^.  V.  L.,  acknnwlrJgniPiils  lo. 
W;  citeil,  T».  84',  US'.  114".  ai?. 
Kennicott,  R.,  niontloiiMt.  238*. 

KpTlcwi.  died.  Sir, 

Kervllle.  cHcil,  S12r. 

kpTvlIll,  Orthdcladlim.  see  Onbu- 
rlndliM  kM^nil. 

KojB,  IMC  or.  10*:  |[>  species  of  Ab- 
lfl.lK«niyla.  136" -S8*;  to  Biwcl4's  of 
Oaniptodndiua.  250* -*»*:  tOB[n«cloM 
fit  OhnsmalODolus,  lOff;  lo  eonera 
ftf  Clilrononjidae.  ST'  IM";  Ik 
species  of  Cifronoiniw.  IStf-OSr; 
to  species  irf  Orkwi'opiia,  2fll'-S2*; 
Ui  species  of  Dlamesa.  174':  to 
species  at  Enrycneraiis,  286*;  to 
genera  of  Bemerohlldae.  Iff-IT'; 
to  genera  of  Mflj-flles  r>f  North 
Aiuerico,  22"  28';  tu  sprolfs  of 
Melriocneiniis,  300"-1':  to  si)ecles 
of  OTlhocladlne,  EOo'-ST:  to 
species  of  Procladiii*i.  12(7-27';  to 
spei'Iee  of  Taiiypus,  158' ;  to  species 
of  TanytaTsiiB.  285' -86';  to  apeeles 
of  Tbalaasoniyla,  IS."!". 

KEelTer.  AMx-  .7..T.,  died,  92".  m;  94 
101",  105'.  lOG".  lOfl".  inS'.  120- 
IBS'.  IM',  2SS',  312*.  313',  -IIM'. 

KJeolt!!,  cited,  313'. 

Kii-by,  clte(i.  313". 

Klapfliels,  rited,  04'. 

Knali,   I'YpiI,  nirntinnpd,  :ViT. 

kuiilil.  .MotrloiTiciiiiis,  .'•■■  Metvlm 
lU'iiiiis  kM:i1>i. 

Kiill.nr,  citi'd.  ^r.', 

Ki-.lli.-l;.'r.  .■llc.I.  31:;'. 

Kiiliffr,  fUi'd,  ?i1T. 


lapiHiiiioa.  Inseela.  101', 

Inolonwrns,  Clilrtiiioni 

lasiomerus.  Euryf^Demus,  29S\  299", 

tanlupiia.  Chlronomos.  19j>',  190*,  MV. 

I^trellje.  el  tod.  SIS'. 

r.nutorlKirn,    R..    nckiraivled|cnients 

to.  9, 
Ix-ccr,  cHoil,  SIS'. 
Ifuinap,    Oory  none  lira,   trc   Cooiw- 

neurn  lemnne. 
r^pldoptera.  11.  Vr.  IS". 
I/-p(ocDii<qis,  92*,  W,  94',  96= ;  e 

natloH  of  plate.  SSS". 
I#ptoph1rtHa,  24'.  27",  »f. 

prjtetieiHtn,  IS",  48'-5r:  explani 
tloii  orplnte,  817*. 
Iji-lJlophyes.  4ft'. 
Lestes,  up,,  14'. 
I.Ml-Mtir<'tj«B,  died,  313*. 
LlmnopliyoB,  9f.  leS'-aff ;  explain 
Hon  of  plate,  SSO*. 

pHxillus,  lOfC. 
IlnentiiH,  Chlrimomus,  IM',  196'.  8 
llneula,  CblrOBomos,  196^,  223*.  I 
Liiiiie.  elted,  SIS'. 
Lliilner.  eiled,  SIS'. 
titlorulis,  Tlipiil.1.  SIS', 
lobifer.  CliironouiUB.  233'. 
loblfM-uw,  Chfronomos,  see  Chlrono- 

itts  lobiferuB. 
r^w  dted.  78"  103*  108*  3iy. 
W    H        ed     00"  1  3 


ngln 


Ch 


mr. 


e    Chi- 


93    231'. 

Hydro- 

04.3(rr. 

lO"  210'.  262*. 

'"V".  301'. 
Metrl- 


'X) 
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MacOillivray,    A.    D.,    acknowledg-   ' 
monts    to,    7(5*;    mentioned,    105', 
citeil.  302*,  313*. 

McLa<hlan,  R.,  nientionod,  <W* ;  cited, 
i^\  (U\  ^>4^  (>v.  r.y,  74»,  75'. 

Maoqunrt,  <!ited.  313^ 

Macropeza,  IT,  02',  169^-70* ;  expla-  | 

nation  of  plate,  328^  ' 

Macroptilum,  308*. 

miduui,  308'. 
maeulata,  (''aloi)ter.vx,  14*. 
maeulatus,  CliaRiimtonotiis,  Wi\ 
niacnlatuti,  Tipula.  142*. 
inacnilipenniH,  Ecdyunis,  scr  F>dyii- 

ru8  niacullpennis. 
nmi^eilanica,  Belgiea,  113*. 
marinus,  riiniio,  sec  Cliinio  inariniis. 
Martin,  .7.  O..  nientiontnl,  47*. 
Mayer,  cited.  S4\  313'. 
Mayflies  of  North  America,  key  to 

genera,  22''-28'.     »Vcc  (//.vo  I«]pliem- 

erldae. 
Megerle,  citcni,  KKJ'. 
Meigen,  cited,   KCA  KH*.',    12.V,   I.m". 

3W)',  313". 
Meinert,  <-it«Ml,  124'.  313\ 
Melandcr.    A.    I-..,    arknowhnljjrments 

to,  7tr. 
Melanoplus  femoratus,  14"-ir»'. 

nielanops,  Alilabesmyin,  srr  AMalu'S- 

myia  melanops. 
Metriociienms.  87\  S8\  1>2%  03'.  UV2\ 

172'.    2fXr.    aQQ'-aOT  ;    key    to 

species.  3<K)=  1=. 
atratulus,  3<mp.  304':  explanation 

of  plates,  327-,  327". 
debilipennis,  3<H>'\  302'. 
exagitans,  3oO'.  303':  ('XiilauMtion 

of  plate,  327-. 
flavifrons.  'MMf\  'Mnr,  301=:  expla- 
nation of  i)lato.  ;;27'. 
fusciiR^s,  30r.  305-'-6'. 
incomptus,  300".  304". 
knabl,  ;J4X^  306=-7* :  lijrun's.  :^,or, : 

explanation  of  liirurcs,  'XW*. 
Uindbeckil.  :unr,  .301\  302^  3";  ox 

planation  of  plate.  327'. 
UKMlestns.  IMW. 
nanus,  ;m>i»,  301\  3n;r. 


Mctridcuemus  par,  300*,  SOV-2* ;  ex- 
planation of  plates,  327\  327». 

picipes,  30(r. 

ursinus,  30r,  304'-5*. 
Miall,  cited.  78*,  84»,  8(r.  124*.  179% 

181\  186'.  241',  313'. 
MIcromns,  10*. 

«/>.,  15*. 

angnlatus.  15*. 

insipidns.    explanation    of    plate, 
310\ 

Jonas,     15*-16':     explanation    of 
plate,  31 6». 
Midge,  net-\vinge<l.  54-,  59\ 
Mik,  rittil.  00'.  08*.  313»-14». 
MilhT,  Mrs  Mary  Uogers,  acknowl- 

(Hlgincnts  to.  10";  mentioned,  40*. 
MilliptHles,  11. 
minimus.  Camptocladius.  sec  Camp- 

tiM'ladius  minimus, 
minntissimclla.  Cyllene,  05*. 
minntns.  Or1bo<»ladius,  see  Orthocla- 

dius  minutus. 
modfstus.  (Miironomus.  see  Cbirono- 

nius  niodestus. 
nuMlcstus,  Motrioonemus,  304*. 
Molanna  cinerca.  14*. 
monilis.   Al)lal>esmyia.   see   Ablabes- 

myia  monilis. 
monilis.  Tanypus.  144*. 
Monnicr,  cittnl.  314\ 
morio.  Anatopynin,  135'. 
.Morley,  (■itc<l.  314'. 
.Morton,  KiMincth  J.,  North  American 

llydroptilidao,  r>3'-72'*. 
Mosqnitos.  HV. 

.Mueller.  ().  T..  rited,  314% 
multipun<!aia.  .Vgraylea.  srr  Agray- 

lea   multipnnctata. 
nmrinus,  rulicohlcs.  1K>-. 
ninticns.    Tany tarsus,  srr   Tanytar- 

sns  mutirus. 

nanus,  Clilronomus.  .^<i2''. 

nsmns,  Mctiioenomus.  'Mhy^,  301', 
VAXV. 

iicbulosus.  Tanypus.  l.'{0'. 

N»MMlliain.  .Tames  <i..  bulletin  on 
stoiictlies  i  Perlidae).  S" ;  The  Sum- 
mer I-'nod  of  rh<'  liullfrog  iRjina 
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cnte«blana  Shaw*  at  Samuac  Inn, 

08".  71*.  79.  TO".  70".  Sff.  ;ill'.  314'; 

mcnikinwi.  7*',  75',  lOO',  107'.  167' 

acfenon'tcd^oit-uts  lu,  Tii*. 
EivinorMllB.  Fncdpom;!)!,  101', 
nDmorosas,  Fixvipoiiiyiu,  Idr. 
NMtWciilii,  flfi'.  72'. 

collAln.  78*:  (■xplHiiflUon  i>r  |iliiti- 
31».  31fl'. 
TUTVosuB.  IVoi-iailluH,  «(■(■  rti.i'iiniiii) 

nervoKUB,  TiinypiiB,  134'. 
Neuronia  pustlwi.  14'. 
Neuroptem,  11,  12".  1.1". 
nigricans.  Ohlmnomiw,  «w  CUIrono- 

nm§  nlirrlPMUH. 
ttltn-lpllns,  Tanytni'^iTW.  2W,  287*. 
ntgrHlbia.  Chlronomiw,  IBS'.  846'. 
nl|^u)>iinc^ln.    AI>lnboflni;ta,    138". 

151".  186'. 
ultldT'lIus,  nhlronomiis,  1»1',  210*. 
nlvelp^nnls,  Chirononiiu,  101',  206*- 


nivoriuiiiliM,  Orllim-lji'1iiifi.''rf- (Irtho- 

claillue  uJvorluiKlus. 
Nowickl,  cited,  314'. 
niibeculosus,  CliirODomuB.  130". 
Tiiidi[>e8,  Anntopynla,  135'. 
niuliim,  Macmplllum,  .308', 

obedfens,  Tttnjfnrsws,  nrr  'I'jiiiylJir- 

8  lis  o  bed  lens. 
i>li«ia.  Bnclisca,  srr  Bai^Iwn  nbt-fra. 
olisoiiru,    Thnlnssomyla.    182°,    183", 

184'-85'. 
ntisciiruB,  rhlronimms.  2IW!',  28;!'. 

■    Or- 


"hiimlimn 

s    Orthoi-lnili 

ttjiiclmlh 

»  oliiiuibnilii 

U'dili'til.ili 

.  IJi'iiK^nibHis 

ocdrteiitiili 

.   rmi>ln<1  Ill's, 

nccldpntnH 

,  Similiibiirs. 

biUH  owlitciitfilis. 

(■('caiilpua. 

niipnnniiins, 

■voanlclia. 

Ol'lllinliulllis, 

Odonsta,  II.  ly.  H*. 
Odonata-.Viiiaoptcrs.  7 
Odimola-ZyKoptern,  T*. 
OiTwIa,  l>2',  04",  99',  101*-2', 

oligonoiiria,  20'.  2»". 
nniaia.  Ablabeamyin,  i?,7'.  148'. 
uriiuta.  CeraiopoKon.  102". 
Orlhocltidiiw.  ST°,  JW.  01'.  IBS',  1 

ITZ".   171".   188'.   183*.   IBS',  : 

2S1',  2BS'.  2r«'.  8a4*-84'. 

kpy  lo  Bpocies,  20B'-67'. 
absurduB,  2«T'.  aT7'-78';  cxplunl 

Hon  Df  iilatfts,  sas".  327".  SST*. 
ittoninrinB.  aeff,  a76*-77'.. 
barWcorals.  2(W.  283'. 
UsalU.  2er.  282'. 
clnrlpcnnlB.  SflT".  278-. 
fldpej-ilriM.  286",  aSS'W. 
dlfflcHl8.  MW.  277'. 
flaviMt.  aSB*.  2eS'.  ,2CS'.  270'  -' 

pxplnnatlan  of  plates.  :t2^ 
f rigldiM,  260'.  20r,  866'. 
fngax.  257'.  2(Ki*.  Mff.  aar, 

80";  explnntitlnn  of  plulcs,  324'.'' 

32K'. 
ktmilll,     CKplRuntlon     of     platp, 

327'. 
minuHis.  287",  267".  278'.  278*-79'. 
iilvoriunduB,  2fi5'.  2fl5',  266',  274'- 

76':  p.\planaflon  of  plati-s.  324', 

32jr, 
obmiibrfltus,    2*iT',    281''-8a*;    ps- 

plnnntlon  of  plaie,  .ISO*. 
ofH^anlciia.   2i^.   269'-70';    I'lpla- 

nnilon  of  plate.  328*. 
iwir,  aflP,  26r,  302*. 
plalypiiB,  182'-83',-2fi7'. 
politus.  2(Mr,  268'. 
piiliitorsis,  2fiP.  208',  281',  282-. 
siirflvus,  2(10',  273=;  explanation  of 

platr,  32'!'. 
sonH.lrlliiB.   2ftV,    2fl.T,    2«r.'.    aWA 

2(t7',  87S'-74',  STW;  i-xplnnation 

t-if  |.|il("B.  H2^',  :J2i|', 
"ICTi'iirnriiiR,  20(i',  2Tr.",  276'.  .'iOO', 
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Orthotrichia,  G4\  G0•-70^ 
anierlcana,  73*,  75*;  flj^iu-e.  73;  ex- 
planation of  figure,  331". 
angustella.  69^  70*.  70»,  7(f. 
brachlata,    70^;    explanation    of 

plate.  318». 
eristata,  73»,  75*. 
tetensli.  GQ\  75». 
Osborn,  cited,  249*,  314=. 
Oaten  Sacken,  cited,  IGC,  238«.  244', 

314». 
Oxyethira.  a4»,  70'-72S  72». 
coercens,  70"-71";  explanation  of 

plate,  318». 
dnalls,    71^-72*;    explanation    of 

plate,  319*. 
frici,  71». 

vimiualis,     71';     explanation     of 
plate,  318». 

Pachyleptus,  108*,  109*,  110*. 
Packard,  A.  S.,  cited,  110*,  270»,  314». 
palleus,   AblabcHniyia,   see   Ablabes- 

rayia  pallens. 
pallens,  Cbirononms,  212*,  213'. 
palliatus,    Cbirononius,     102',     103', 

2ir-18». 
pallidus,  Chironoiuus,   sec  C'blrono- 

nius  pallidus. 
Palmobius,  17'. 

aiulculus,    explanation    of    plate. 
31G«. 
Palpomyia,  93\  93»,  09*,  104'.   105'-, 

105»-6*,  10(?. 
Panger.  cited.  314*. 
par,   Metriocnemus,   see    Metriocne- 

inus  par. 
liar,  Ortliocladius,  2G5',  267^  302*. 
pan-US,  Campto<-ladlus.  2(»0-.  263'. 
pavidus,  (Jliirononius,  282*. 
pectinata,  Psainathiouiyia.  ncc  Psa- 

niatbloniyia  pectinata. 
pedelhis.   Cbironomus.   see  Cbirono- 

mu8  pedcllus. 
pedestris,  Cbironomus,  193\  219'. 
Pedicia  albivitta,  S*. 
pellucldus,  Cbironomus,  199',  248'. 
pennsylvanicus,  Camponotus,  13*. 
Pentagenia,  2G*. 


Pentaneura,  8J^  12P,  160»-81«;  ex- 
l>lauation  uf  plate,  330*. 

lk;ri.scMi.  mv. 
perdita,  Uydroptila,  see  Hydroptila 

perdita. 
Perlidae,  8*. 
Perrls,  cited,  314*. 
pertlnax,  Coretbrium,  77*. 
Pettit.  cited,  314*. 
Pbilippi,  cited,  314». 
pbotopbila,  Burmeisteria,  172^. 
Pbysa  beterostropba,  12'. 
pifilHJS,  Metriocnemus,  30G'. 
pictipennis,  Ablab(»8myia,  see  Abla- 

besniyia  pictipennis. 
I)ictli>ennis,  Forcipomyia,  100^. 
pictipennis,  Psycbopbaena,  111*, 
pilicornis.  Cbironomus.  200*. 
pilipes,  riiironomus,  244*, 
pilosella,    Ablabesmyia,    138*.     138*, 

152^-53^ 

pinguis.    Procladius,   see   Procladius 

pinjruis. 
IMant-beetles,  aquatic,  7^ 
Plates,  explanation  of,  316-30^. 
platypus,  Ortb(K-ladius,  \S2^-8S\  267*. 
platyi»us,  Tbalassomyla,  183*,  185*^ 

86». 
pluHiipcs,  Tanypus,  135*. 
plumosus,  Cbironomus,  see  Cbirono- 
mus {tlnmosus. 
P<Klonoinus.  SJV,  ILM*.  161- ;  explana- 
tion of  plate.  ;330*. 

stij;niaticus,  101*. 
Po<T,  <ite<l.  31 4\ 
polari.s.  Cbironomus,  108*,  20G*,  244*- 

45'. 
politus,  OrtlKK-ladius,  2GG',  268'. 
Poly<t»ntropus  luri'Jus,  14*. 
Poiymitnrcys,  23\  2(5'. 

albus.   l.S«,  .-,0',  60=--62*;   explana- 
tion of  plate,  318^ 

vir^'o.  20%  Giy. 
Polyst(H»obotes,  16*. 
postica,  Neuronin,  14'. 
post i< -a lis,    Tanypus,    see    Tanypus 

postica  lis. 
Potamantlius,  23*.  26*. 
liraecox.     Diamesa,     see     Dlamesa 

praecox. 


K»W   TC«K    STATE    IIPSCTM 


,  f^irawNBHii.  MK  Chlrwp- 


I  iwwetiti.  t>ritnffipiw,  lOl'. 


lyU.  US'.  KB*. 

[Pruriodlw.  W.  1=l>.  137.  ISF.  ISV- 
87* :  key  tn  iptide*.  Utf-SI*;  ex- 
pUaO  of  plat«,  SXf. 

fairiuaUoB  or  pUtn.      ^.^  mImWwim,  (f ;  MimittM'  fuod 


poiio,  Tknjtamu,  2N7.  S91'. 
I   prcnuML  BaMls,  IS*.  40*. 


^^Kasi-- 

or.  at  Unme  Ion.  by  J  O.  Ned- 

EMdvL «»,  i»,  ix'^ar.           \ 

hua.  »■-:»:  MplMiBUon  (rf  ptaus 

31». 

tiCpU«,S2B-. 

Heanniar.  di«L  2W.  314*. 

oudiuiiM,  ise*.  laa^^v. 

lUTMnrliw.  I2ff.  18B-. 

,  nhlibrve-oo.  24'.  sr.  03*.  t3'.  M". 

buiDcralls.  rx.  130". 

.^.fwniul..    Sff;    eKptanaUon    ot 

I>Iait-.  317';  n^BTM,  .^.  C»:  cx- 

tha  d<  Hate.  3»f. 

331'.  asi*. 

pfafUU.  lOT.  UT,  13I*.  laa*  34'. 

latf ;  Mi>liiiMtI>m  of  plntiA  3W, 

325". 

1  Bldlej,  diad,  SI4-. 

pnrillns.   I3(P.   ISff:  cxplanalioD 

..r  t'liiif.  -12.1*. 

TC:  rhfd.  IX^.  HH' 

wuiiiiliirix,  ll-T'.  134'-3.-':  esplana- 

riiiarius.   Chlronouius.   see  Clilrono- 

lloii  r,f  iiliite,  325'. 

ttiiis  ripatiiLS. 

tlioriK-UuK,  121^,  129", 

Uis.  cited,  64'. 

tricolor,  ntr.  lac-si'. 

r'H'seli,  Jolia.  28". 

Iiiriils,     r-ti'.     See    afw    Tnnyims 

Itondaul.  cUcd.  314". 

(l'i-.-'ludlu«)  iiiri.ls. 

ronamii.  Alaslon,  lOe*. 

iTiHlmums,  VXr: 

i-oslnitus.  CeraloiKigOD.  112'. 

rtdlLs.  Cliimnoiims.  200". 

I'Hiiniulbi'.iJiyiu,  87',  W)',  113',  117'- 

20'. 

St  Pauli,  Teliiinlogeton,  see  Telma- 

,  — .,i,mt,.          117'.        ..v,.1..„..Hn„        nf 

'■ '"■'"■■  «'  f""" 

I 


.•itiii.  100',  lOO",  144'.  224',  228*, 
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Schrank,  cited,  314'. 

Schubaert.  cited,  314*. 

scirpl,  Wulpiella,  see  Wulpiella  seirpl. 

scituluB,  Eurycueunw,  298',  208". 

Scopelodroiuus,  91^,  307*-8'. 

isemerlus,  308^. 
Scudder.  cited,  78»,  314«. 
scuteUata.  Coo-noiieura,  UX\*. 
SendeUa,  78^ 

SiTToinyia.  93».  99».  106',  108'. 
netuIoRa.  Bezzia,  see  Bezzia  setulosa. 
Sialididae,  American,  V. 
Silfvenius,  A.  J.,  cited,  74=. 
slinilis,  Ghirouomus,  see  Oliironaruiis 

sdmilis. 
Simuliidae,  7G». 
Simulium,  32^. 

Siphlurus,  23",  27";  figure.  20;  expla- 
nation of  figure,  33r. 

altematus,  15»,  18»,  lO'. 
Sisyra,  16^. 

unibrata,  15*. 
skokiana.  Callibaeti.s.  18»,  40'. 
Skuee,  cited.   lOCr,   108^   125\   12.V, 

135»,  15o',  314'. 
Slater,  cited,  314». 
Sk>88on,  citetl,  245",  'M4\ 
Smith,  cit^d,  314». 
Smittia,  9\\  171'-72'. 

breviix^nnis,  172'. 
Snails.  11. 
sordens,    Ortbocladius,    ser    Ortlio- 

cladiiis  sordeus. 
sordidellus,  Ortliocladlus,  see  Ortlio- 

cladius  sordidellu.s. 
Spadoblus,  l(j". 

0(rciden talis,  explanation  of  plate, 
316\ 
Spaniotoma.  fHl",  162*;  explanation 
of  plate.  XW. 

blvittatji.  102*. 
sparsa,  Ilydroptlla.  G5*.  m\ 
spatulat'a.  Hydroptlla.  see  Ilydrop- 
tlla Bpatulnta. 
Sphaeronias.  1>3=,  0J>\  107';  t'xplana 
tlon  of  plate.  319'. 

argentata.        sec        Cer:itoi>ngon 
(Sphaeronias)  arjjentata. 

argentatiis.    107*-8";   explanation 
of  plates.  320",  327*. 


Spiders,  11. 

spilopterufi,  Chironomus  see  Cbirou- 

omus  spilopteniH. 
Stactobia,  65\ 
St'aeger,  cited,  139',.  153',  207',  261', 

262*,  268^.  28:^'.  3(HV,  314*. 
staegeri,  Chironomus.  see  Chirono- 
mus stiiegeri. 
Stella  tus,  Tanyi)us,  see  TauypuH  stel- 

latue. 
Stenoxenidae,  81*. 
Stenoxenus,    explanation    of   plate, 

329*. 
Stephens,  cltwl,  105',  314". 
stercorarius,   Ortliocladiui),   see  Or- 

thocladius  stercorarius. 
stigma  terns.  Chironomus,  197',  241"- 

42*. 
stlgmatiicus,  rodonomus,  161*. 
Stoneflies,  8". 
Sti'atiomyia  badius?,  l.T. 
Stratiomyidae,  13'. 
Swalnson,  cited.  186*,  315'. 
sylvaticus.  Tanypus,  159\ 
sylvaticus,  Tanytarsus.  287\ 
sylvestris,   CrIcotopus,   see   Cricoto- 

pus  sylvestris. 
Syn>hldae.  13'. 

Tabanidae,  13'. 
TacliJnidae.  13'. 

taeniapennis,  Chironomus,  sec  Chi- 
ronomus taeniaix^nnis. 
taenionotus,  Chironomus.  194',  223"*- 

24^ 
Tanypus   (group),   12r-79',  87',  88*, 

89*.  93«. 
Tanypus  (genus).   7H',   S<r*.  8;i\  83*. 
SJK',    121',    144)'.    142^,    142^.    149'. 
UD',  149".  151*,  151«.  LW.  155'- 
60\   178'.  :J0<{*;  key   to  speci*^, 
156*. 
srns.  str.,  125". 
N/>..    110»;    explanation    of    plate, 

327-. 
annulatus.  142".  144",  144'.  156*. 
annulipes,  161". 
baltimoreus,  156'.  160*. 
bellus.  12«'. 


THiiyime  blcolor.  IIS*. 
I'lnrtiiiit,  ifW,  1B9'  aO' 
cliK-tne,  law,  IDS'. 
craMtnwrt*,  ise".  158". 
'  cullclformlB.  156",   15C,   IBS'-SQ*. 

IW ;  pijilnDattoii  of  platea.  .7^', 

327». 
aetedeu*,  ISS",  18lP. 
fiiNclaluB,  ICU*,  1S9'. 
uiOQllU,  IM*. 
nttbuloma,  ISO'. 
nervoauB,  134'. 
pluuilpM,  ISG*. 
postlcollB,  100*.  lS7'-a8*;  extilann- 

Una  of  [ilfttc.  330'. 
IiuuFtlj)e]]iil8,  125*,  IGC*. 
elcllatuji,  la?.  1S7';  explnnaUou 

»r  plate,  326>. 
I  Hj-lvutlcws,  leo*. 
I«UUiB,  ISO*. 
UbluUii,  160*.  lOO". 
tricolor,  136'. 

(ProeladiiM  T)  tnrpt«,  J2T*.  185'. 
vnrliu,  124*. 
Tanytarsus.  ST.   88>.   Ol*.   284'-97"; 

key  to  8I«4^1l-s,  iSS'-Wi'. 
»p.,  28«%  2B0',  297";  explanation 

of  plates,  322',  322*. 
dellettus,  28D',  288".  Z88' ;  explana- 
tion of  plates.  322",  326". 
.lisalmllls.    285*,    285*,    288',    28ff, 
282*-93' ;       explauallon      ot 
plnles.  324*,  327". 

var.  a,  285". 
illri'a,    2ay,    aw,   2S(i=.   288'-90': 

BSplunntloii  of  pintea.  324'~25'. 

3-m:  327'. 
pJtigUHS,  220',  285".  285'.  280',  293', 

L'U.T,   294'-96':   fxplniinil'iii    of 

liliili-s.  n25".  327*. 
riUifefiiiB.   J8(J'    292';   v-\iiliiipnii.)ii 

(.t  pliitf.  32fi'. 
MitveJIus,  2Sn',  aBS"-97';  csiiUmii- 

tion  of  pliilp.  SM*. 
ri\lv,-ec-iiB,  2811'.  293'-94';  oxpl'i- 

iiiiiion  o(  plnte.  :'.2(T', 
gliiuinleiisis.  285'.  285",  287';  ex- 

liliinnllmi  of  plate,  326', 


Tniiytnrwifl  Juncl.  aso*.  S9(r-«1'. 
tiiittli-na.  SSC,  284';  expliinalloD  of 

ulttrlpiliu,  2%*,  887*. 

olwrllenn,  28S*,  28<r-87':  rxpUnn 

lion  or  plate.  320*, 
pUHlu,  2SC'.  291'. 
sylBiitlniB,  287'. 

tenuis,  -istp.  ase-. 

Tuyluf,  cited.  273*.  3ir.'. 
Ti-luiulOKt'tou.  88'.  af.  »3'.  ;H'.  168  - 

efr. 

iilaBkeiiala.  lUU'.  160<. 

St  Puull,  Hlfi",  168*:  explanation  of 
plativ  328*. 
t<-nil(.-iia.   CblronomuH,    frr.   t.'blroiiQ- 

tniu  ti'Uileua. 
tPiielhiH,   CUlrouomua,   nee  Clilruuo- 

mus  teoellUR. 
I  on  limn.   ChiruuouiuB.    »re    Clilrono- 

nins  tpntuna. 
teuiilM,  TanypUB,  160*. 
teuulc  Taaytarsus,  MO*.  29ff. 
l«Tiiitr]i)s,  RombuB,  13'. 
TLTnlinis.  liJO'. 
TorsostLes,  '.IS-.  W.  95'-96'. 

lorrenB,  96';  clptBnBtloa  uf  |ilale, 
328*. 
telcusU.  Orlhotrldila,  GB".  75*. 
Tetragouenrla.  12".  14'. 
Tetraphora.  &4".  Oft*,  111':  explana 
tton  of  plate.  SSir. 

fusca,  111', 
Text  flgures,  legenda  to,  331'. 
ThalasBouiyla.     88*.    91*.     182"-B6', 
307' ;  key  lo  siiecies,  183*. 

eongregala.  SSf.  182'.  183',  308*. 

frnueufoWI.  182*.  186'.  308*:  expiu- 
niili'iiJ  i>f  plale.  328'. 

fiiwii,    sv.    i:i'.   2:jr)'.   271".    3<iS'; 
.■.\ji|iiii!iliiiii.ir  iih\l(>.  320'. 

^.\.f«W.,.  IS-   18.T  184'^85'. 

pUil.vMis,  is:!",  185'-88'. 
Thcobiild,  iiu-1.  JHCi',  .115'. 
Diiinic'liiis,  I-c,-1iiilins.  120*,  129*. 
Mliiuli^.    Al.lnln-siii.vin.    nrr  AhlHbes- 

rnyiii  tlMulls. 
IJIiiiiliH.  Tnii,viJilM,  ]:.a\  160*. 
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Tfpula,    142",    158",   201».    212*,   218*. 
222»,  262«,  267',  2G2*.  276*,  283^. 

nrundiueti,  149". 

cimtans,  218\ 

llttoralis,  218'. 

niacuIatuB,  142". 

?  virens,  23(r. 
Tipulld  larva.  8*. 
Tipnlidae,  13\ 
TlpulidR,  81^ 

T(5ni«svary.  cited,  182",  315'. 
torrens,   TerRCSthes,   sec  Tersest  hes 

torrens. 
Tortricids,  178\ 

Townsend,  cited,  101^  UY2\  Slfr. 
Treat,  cited.  315-. 

tremulns,  Cricotopus,  252=,  252'-53\ 
triannnlatuR,  Cbironoiiuis.  258'. 
tricboiuerus,  Cbironomus,  10J)\  248". 
Trichoptera,  8',  11,  12»,  14-. 
tricliopterus,  Forcipoiuyia,  l(K>",  101=, 
trlclnctns.  riiironoinus.  253'. 
tricolor.  rnH-ladliis.  120\  130"-31\ 
tricolor,  Tnnypiis,  135". 
TrIcorythiiP.  40'. 
trifasciatus,    Cricotdpus,   srr   rricn- 

topus  trifasciatus. 
trlstis.  riiirniioiinis.  '2\:v. 
Tublp<*x.  12.T. 
tiirpifl,  ProHa<liiis.  \:HV. 
tiirpis,  Tanypiis  jrnwlMdiusi.   127\ 

l35^ 

tiitatrix.  II<Mncr<»l)iiis,  svr  IIpmhto- 
biiw  tiitatrix. 

Ulmer,  citoil,  00=,  205'.  315. 
umbrata,  Sisyra.  15*. 
niiicolor,  (^liir(nif>nnis.   1!)0". 
unicolor.  Kiiiy<'ii<Mniis.  'j*)S'.  299' 
iin1corni8.  f]|)luMn«M'i'll;i.  45". 
unlmaciilatns.  riinsni:itoiinnis    \r,i\\ 

ler,  167-. 

nnlylttatiiK.     ('hasm;it<»n(»tus.     Ulir. 

167*. 
iirsinus,  ^Iotnn<Ticiniis.  .'',01%304'  5  . 

Van  der  Wulp.  citod,  l-lo'.  170V  is-j", 
18r.  21 2\  211?'.  210'.  21.«i".  227'.  2:12'. 
244=,  244",  255-.  25(r.  20r.  202*.  207\ 
208",  3<fO=.  304',  30.V,  ,-n5\ 


Van  Duzoc.  E.  P..  mcntioiHMl,  30*. 
Vaney.  cited.  315*. 
varia,  Kpheiiicra,  18*. 
variabilis,  (.-bli-oiiuiinis.  272*. 
variabilis,  ricxa^cnia.  18=. 
variabilis.  Ortliocladiiis.  273'. 
varipennis,  Cbiroiioniiis,  100'.  201*. 
varipcs.   Crh-otopiis.  xrr  Cricotopus 

varlix's. 
variua,  Tanypus,  124*. 
Vayssicro,  cited,  l,S',  2!r. 
vclutiinis.       ('nini)trK'ladlus,       2<^>*. 

263' -64\ 
vcnusta,  AhlMl>csinyi:i.  srr  Aldabcs- 

myia  vcnusta. 
vcnustus,  Chlruuonius,  \14V. 
VcrlcMcn,  cited.  .'{15'. 
vcrnalls.  Cliironnuius.  243*. 
v«  rnus.  Clnrnunnius.  201'. 
Vnrall.  cited.  117-,  31.5*. 
\'<  spa  dlal><»lira,  13'. 
vibratcnins.  (Miiron<»nius.  25S'.        • 
vindual's.  Oxyeiliira.  srr  Oxyctliira 

viuiiualis. 
Vinrn.  cited.  315*. 
violacea.  Arjria,  14\ 
Vvircus,  Tipula,  230*. 
vircscciis.  (MiinnHHinis.   lJMi\ 
virion.  INdyniiian  ys.  2!)-.  V.w. 
viridicellis.  ('hironnmns.  srr  Clilrou- 

nnius  viri4lie<»l]is. 
viridipi's.  riiironnnius.  lM  1  . 
viritlis,  riiironomus.  10.5\  iiL»T'.  230'. 
vitiosus.  ('eratoiM>j;ou,  KM. 
Von  (Jrinini,  cite<l.  :J12'. 
V(»n  Waldlieim.  Flslier.  eiti-d.  ;J15'. 
I    vulneratus.   CliijMnonnis.   *j::n'. 

'    Wagner,  eiird.  :U5\ 

waldlieimii.   ( 'lili-tmiMiMw,   211  . 
j    Walker.  flM-d.   HK»'.    lln.   -j.-.-j'.  lm5v 
215'.  L'p;=.  LM<r.  247  .  247'.  217".  217\ 

2 IN'.  2 is*.  2 IS.  L»js\  -jrH-, 201  r.:n .5'. 

'     walkeri.   Kphennrella.  43'. 

NValsli.  cited.   IS  .  :\\\ 

Willi  Hi.       I>i.'Miiesa.       yrr       |>:anie<a 
'waltlil. 
!    Wassniann.  i-iied.  .■;i5\ 

Water  »ikalers.  1 1'. 
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WclUi,  IE,  J,.  ai^knowl^lKniEiits  to. 
1»":  mentioned.  HO'.  4a',  4V. 

^^VH1M>^.  pit(f(i.  aiB". 

WealL-ott  O.  S..  spei^iiM.-UK  uIiiiiIikiI 

hy.  10". 
Wesiwood,  olted,  SIC, 
WeyenbergU,  cited.   Ill',   lOO",  ma'. 

aiC.  343*.  315', 
Wlilli-glovpfl  linwrty,  ai*-;(if. 
Wloilomann.  eltwl,  2*?.  31.V, 
WI]lfnio«-Suhn>.  cltfrt.  3I.V. 
WIlllBton.  died.  77".  82".  1R2".  2M'. 

2as',  aa."?,  2afi",  2tift'.  aw.  sir.-, 
niiiiRtotil.  Clilronomus.  ise*.  235', 


Wlnncrtz.  cital.  112=,  3!?. 
Wiilii,  *<*  Vail  diT  Willi.. 
WiilpiHlB.  ST".  iXf.  164-68', 

Mfiriil.   IfH";  c\|ilHlinUuu  of  iiUitf 

;{2S'. 

X7locr7ptn,  in',  104', 

Toting,  II.  B.,  tiipntmnnl,  iwi*.  W. 

Zoller,  citrd.  31.V. 
7.etterBte<1l.    fllwl.    77*.    21S'. 

273',  281*.  laW',  artV.  .IIS". 
KoiiulUB,  niiroiiomuB.  211". 
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Postage  or  express  to  places  outside  of  New  York  State  must  be  paid 
in  addition  to  the  price  given.  On  lo  or  more  copies  of  any  one  publica- 
tion 20*^  discount  will  be  given,  the  buyer  to  pay  transportation.  Editions 
printed  are  only  large  enough  to  meet  special  claims  and  probable  sales. 
When  the  sale  copies  are  exhausted,  the  price  for  the  few  reserve  copies 
is  advanced  to  that  charged  by  secondhand  booksellers,  in  order  to  limit 
their  distribution  to  cases  of  special  need.  Such  prices  are  inclosed  in 
[  ].     AJl  publications  are  in  paper  covers,  unless  binding  is  specified. 

Xnsenm  annual  reports  i84;-date.    All  in  print  to  1892,  50c  a  volume,  75c  in 
cloth;  j892-date.  75c,  cloth. 

These  reports  arc  made  up  of  the  reports  of  the  direct  t,  ge  •loj^ist,  p.ileontologisr,  botanist  and 
entomologist,  and  museum  bulletins  and  memoirs,  issued  as  advance  sections  of  the  reports. 

Oeolosrist's  annual  reports  1881-datc.     Rept*s  i.  3-1,^.  17-date.  O;  2,  14-16,  Q. 

The  annual  reports  of  the  carlv  natural  h  story  survey,  i3r  41  are  out  of  prii^. 

Reports  1-4,  1881-84  were  published  only  in  separate  form.  <M  the  5th  report  4  pages  were 
reprinted  in  the  jpth  museum  report,  and  a  supplement  to  the  rth  report  was  include.-l  in  the  4oih 
museum  report.  The  7th  and  subsequent  reports  ;ire  included  in  the  41st  and  following  museum 
reports,  except  that  certain  lithographic  plates  in  the  nth  report  (i3.;i)  and  13th  (18^3) are ouiitted 
from  the  45th  and  47th  museum  reports. 

Separate  volumes  of  the  following  only  are  available. 
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In  18^  the  paleontologic  work  of  the  Sate  was  made  distinct  from  the  geologic  and  was 
reported  separately  from  iSt/j-ir/o?.     The  two  departments  were  reunited  in  i<)'>4. 

Paleontolofirist*s  annual  reports  1899- 1903. 

See  fourth  note  under  Cieolopist's  annual  reports 

Bound  also  with  museum  reports  of  wh«ch  tiicy  fo^-m  a  part.  Rep  »rts  for  i)?>)  and  iqoo  may  be 
had  for  20c  each.  Those  for  kj^i  j  were  issued  as  bulletin^.  In  it^oi  combined  with  geologist's 
report. 

EntomolofiTist's   annual   reports   on   the   injurioin   and   otlu-r   insects   of  the 
State  of  New  York  i8S2-datc. 

Reports  3-ir,  bound  also  with  muscun  r«'»»oris  y-^*-,  \i  57  of  wli  rli  i!icv  form  a  part.  Since 
1808  these  reports  have  been  issued  as  bulletins.     kt*p">rts  t,-\  are  «iui  of  print,  other  rep'>rts  with 
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Reports  a,  .S  i.*  m.iy  al^^o  be  obt.iined  bound  separatfly  m  tl-jtli  at  a^c  in  addiii  m  t'>  the  price 
given  al>ove. 

Botanist's  annual  reports  iH/>;-(latc. 

Bound  also  w'th  museum  rtrporis  ar  d;ite  of  whicli  they  foim  a  part ;  the  first  botanist's  report 
appeared  in  the  aisi  museum  rcp^irt  and  is  numbered  n.  Refiorts  21  aj,  av.,  .u  -fi  were  not  pub- 
lished separately. 

Separate  reports  2=  j-,  ^<\  4;  s^aml  ^iiHuiany  Oare«»ui  of  print.  Report  si  may  be  had  for 
40c;  5?  for  .'cc  ;  ^4  for  511c      Sin«.e  ilie  s^th  tliesc  reports  have  bi-eri  issued  as  bulletins. 

Descriptions  atui  illustr.iiijns  <»f  rd'b'e,  puis'in-ius  and  iiiiwJiu'e^ome  f.ingi  i»f  New  York  have 
been  published  in  volumes  I  ;«nd  J  of  the  4^1  li  muNeiim  r<.|»i.ri  .iml  in  voiume  i  nf  the  y,'-h.  51st, 
5»d,  54th  and  s^th  reports  The  descriptions  .iiid  illu-lr.iiions  *>(  ed.ble  anl  unwho  f»  >inc  ipecirs 
contained  in  the  40th,  5  st  an  l  sad  reports  h.ive  been  r.viM-  1  a:ivl  reari.inij:  ti.  arnl,  coinb.ned  with 
otners  more  recently  pre]>ared.  constitute  .Museum  nunviir  4. 


MUSeUH   PUMJCATtOHE 


Xnsenm  ball«tliit  iJ«;-daie,  O.  To  advance  iubicrSters,  $J  a  ytar  o 
<i  ytar  for  thost  •'/  amy  one  divUion:  (i)  gtology  economic  eeaU'gy,  n 
"'"Op  (')  gt^tral  iovloey.  arehtology  and  inisreUancoat,  (3)  paltonii 
(4)  botany.  (5)  enlomology. 

BulUlln*  ire  ilxr  (ounil  wllh  Ihc  annuil  rtp^'^of  ibc  muBuni  ■•  fatlowt'. 
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TbeOiruralD  pucnibnla  Indlciieiht  balkiln't  nonber  u  ■  Ntw  Vutk  Suic  Muteun 

Bsolo^y.    01.(14)  Kemp.  J.  R    Geology  ot  Moriah  and  Wcstport  Town 

ships,  E«'px  Co.  N,  V„  with  notes  on  Ihc  irtm  mines.     j8p.  rpl.  .- 

Sep.  1895.     -fv,  _ 

M  (IBi   Merrill,  F:  J.  H.     Guide  to  ihc  Slotly  nf  the  Geological  Collcciionia 
ot  Ihu  New  York  Stale  Museum.     l6ap.   llfftil.  map.     Nov.  1898.     [J0c)fl 

as  {«!)  Kemp,  J    F.    Geology  of  the  Lake  Placid  Region.    24p,  ipl.  map.  r 


.  J. 


Geology  of   Nassau  County  and  I 

),     Dec    1001.    .?3f 

the  State  Geologic  Map  of  igoiu 


■84  (MV  W^Hwori 

Borough  ol  Quceti*.    580.  il.  mil.  map. 
M  (flS)  Merrill,  F:  J.  H.     De»cripiioii  oft 

43p.  3  maps,  tab.    Uct.  1902.    !<K. 
06  (77)  Cu^hing.  H.  P.    Geology  of  the  Vicinity  of  Uttle  Falls.  Herkii 

Co,     ((8p.  il.   I5pl.  2  mnp^,     Jan.   1.J05      .?or 
Wondworlh,  J.  B.    Pleistocene  Ueologv  <.|  ihc  Mooer,  Quadrangle,    !n  press. 
.-\ilcient  Waler    l,e\els  of  Ihc  "Ch.-inii.l.iJn   .iii.l    Hudson    Valleys,     In 

Ciishing.H,  J',     Oenlo^fy  nf  Uio  Norilieast  ,A(iiroiidack  Region,     In  press. 
Ogilvic.  I.  H.     Gi'ologj-  of  ihe  raradox  Lake  Quadrangle.     /«  press. 
Economic  geology.     Egl   (3)   SniocW,  J:  C.     Building  Slone  in  the  State  of 

Nc«- York,     i^^^p.     Mar.  i»«.     0\il  of  frwl. 
Eg2   (7) Fir^t    Report   on   the   Iron    Mines  and   Iron   Ore  Districts  in 

the  Stale  of  X.'«-  York,     (yfyop.  inap.     June  1889.     Out  of  priM. 
Eg3   (10) BuiMluK   Sl.ine  in    New   York,     jiop.   map,   tab,     Sep.   i8go. 


4nc. 


Eg4   (11)    Monill,  I 

Eg5   (U)  'Ki,.*s.    II, 

M.ir,   i>^>^.     ,-.1, 

Eg6  (15)   Mi-rrili. 


:  J,  H.      Sail  and  Gyp^um  Ini 


,trie-  of  New  York.  gap. 
York.  i74p,  2pl,  map. 
of    New     York.     224p. 


.■  York 


,.;p.   I4pl. 


EgB   (30)   I.) 

Eg9   (351    K 

4='.),     I  I 
EglO    f44) 

Egll   (01)    I 


^^    ^■..rk     tlio.r  rroiu-rtie=  and  U?e, 

n.-tiK~   in    N.-M-    "I'ork;    R,kcl.    E,    C, 
,;.U|.      101,. I      -■    111.111..      Do,-,     igo 

ni    l',:n.-l..n,.    iiiul   ,.|hcr   S.iiKlatoni 

of   X.u' V.-ri;  SI..1,'      oojp.   il,   44pl. 


NEW  YORK  STATE  EDUCATION   DEPARTMENT 

Xlneralogy.  XI  (4)  Nason,  F.  L.  Some  New  York  Minerals  and  their 
Localities.    2op.  ipl.    Aug.  1888.     [joc1 

(58)  Whitlock.  H.  P.     Guide  to  the  Mineralo^ric  Tollcctions  of  the  New 
York  State  Museum.     I50p.  il.  39pl.  11  inoHc'  .     >•  0.  1902.    40c, 
(70)  New  York  Mineral  Localities,     noii.     Sep.  1903.    20c. 

Paleontology.  Pal  (34)  CuniinKs,  E.  R.  ^ower  Siliirian  System  of  East- 
em  Montgopify  Coi'ti  v;  '*rn  rr,  C:  N-  tes  on  the  Stratigraphy  of 
Mohawk  VlUc/  and  b..iti.Ot;a  Cou".*  Js.  74p.  lopl.  map.  May 
I  goo.    13c. 

Pa9  (39)  Clarke,  J:  M.:  Simpson.  G.  B.  &  Loomis,  F:  B.  Paleontologic 
Papers  i.    72p.  il.  i6i)l.     Oct.  1900.     130. 

Content' :  Clarke,  J  :  M.    A  Remai  kab'c  Occurrence  of  Orlhoceras  in  the  Oneonia  Beds  of 

The  i.henanj^o  V^alley,  N    V. 
Paiopsonetn  crypiuphva ;  a  peculiar  Ecliinoderm  from  the  In<umeicens-zone  (Por:age 

Beds)  o»"  Wcs'crn  New  Voik. 

DlctyonHe  Hcvrct'ncUid  Sponcc«  from  the  Upper  Dcvonic  of  New  Yoik. 

The  Wa  er  Biscuit  of  s«iuaw  lsli«nd,  Canandaifi:ua  Lake,  N.  Y. 

Simp^n,  *■»  :  B.    Prel'i^inaiv  Dest    lOiions  oj  New  Genera  of  Paleozoic  Rugose  Corals. 
Loomis,  t  :  B.    Siluiic  Fungi  from  WcMcin  New  Vurk. 

PaS  (42)  Rucdcmann.  Rttdol'  TT„^Kon  Rn-er  Bcd«;  n»^^r  Albany  and  their 
Taxonomic  hcjni\aUiil<      '    10.  .  »'    t.«;ip.     Ap.  1901.     23c. 

Pa4  (45)  Grabau.  A.  VN  tei-  w^y  ri»H  J'.-»leo"lolo>;y  of  Niagara  Falls  and 
Vicinity.     2>^Dp.  il.  l^pl.  uuip.     \o   it^^i.     <)3c;  cloth,  goc. 

Pa5  (48)  Ruedenijinn,  Rudolf;  Cb-kc.  J:  M.  &  Wood.  Elvira.  Paleon- 
tologic Papers  2.     240p.  ijpl.    Dec.  1901.     40c. 

Contents  :  Ruedemann,  Rudolf.    Trenton  Conglomerate  of  Rysedorph  Hill. 

Clarke,  J  :  M.     Limestones  of  Central  and  Western  New  York  Interbedded  with  Bitumiaous 

Shales  of  the  Marcellus  Stage. 
Wood,  Klvira.    Marcellus  Limestones  of  Lancaster,  Erie  Co.  N.  Y 
Clarke,  J  :  M.    New  Agelacrinites. 
Value  of  Amnigeni^  as  an  Indicator  of  Fresh- water  Deposits  during  the  Devonic  of  New 

York,  Ireland  and  iiie  Rhineland. 

Pa6  (52)  Clarke.  J:  M      Report  of  the  State  Paleontologist  1901.    28op.  il. 


9pl.  map,  1  tab.     July   lyoj.     40c. 


Pa7  (68)  Stratigraphy    of    Canandaigua    and     Naples     Quadrangles. 

780.  map.     June  1904.    23c. 
PaS  (o5) C'ttalognc  of  Tvnc  Spe'*''T»«  ns  of  Paleozoic  Fossils  in  the  New 

York  State  Aluseum.     84c,;.  May  uy*  js.     $1.20.  cloth. 
PaS  (6S)  Report  of  the  State  Paleontologist  1902.     464^.  52pl.  8  maps. 

Nov.  1903.     $1,  cloth. 
PalO  (SO)  Report  of  the  State  Paleontologist  i(X>3.     396p.  20pl.  map. 

Feb.   1905.     83c,  cloth. 
Pall  (SI)  &  Luther.  D.  D.     Watkins  and  Ehnira  Quadrangles.     32p. 

map.    Mar.  1905.    23c. 
Pal9  (82)  Geologic  Map  of  the  Tully  Quadrangle.    401).  map.  Ap.  1905. 

20c. 
Grabau,  A.  W.     Guide  to  the  Geology  and  Paleontology  of  the  Schoharie 

Region.    In  f>rcss. 
Ruedemann,  Rudolf.     Cei)lial<nK)da  of  Beekniantown  and  Chazy  Formations 

of  Champlain  Basin.     In  f^rcparation. 

Zoology.    Zl  (1)   Marshall.  \V:  B.     Preliminary  List  of  New  York  Unioni- 

dae.    2op.     Mar.   iN)2.     3c. 
Z2  (S)  Beaks  of  Uniunidae  Inhabiting  the  Vicinity  of  Albany,  N.  Y. 

^p.   I  pi.     Aug.   i^jo.     inc. 
23  (29)  Miller,  G.  S.  jr.     J'rcliniinary  List  of  New  York  Mammals.     I24p. 

Oct.  1899.     13c. 
Z4  (83)  Farr.  M.  S.     Check  List  of  New  York  Birds.    224p.  Ap.  1900.    23c. 
Z5  (88)  Miller.  G.  S.  jr.     Key  to  the  Land  Mammals  of  Northeastern  North 

America.     io6p.     C)ct.   k/x).     13c. 
Z6  (40)  Simpson.  G:  B.     Anatomy  and  Physinloj^y  of  Polygyra  alboiabris 

and  Liniax  maximus  and   Lmbryology  of  Limax  maximus.     8211.  28pl. 

Oct.  1901.    23c. 
Z7  (48)  Kellogg.  J.   L.     Clam  and  Scalh>p  Industries  of  New  York,     36p. 

2pl.  map.    A  p.  upr.     loc. 
ZS  (51)  Eckel.  E.  C.  vS:  PaulnMer.  F.  C.    Catalogue  of  Reptiles  and  Batrach- 

ians  of  New  York.     64p.  il.  ipl.     Ap.  ujoj.     13c. 

Eckel,  E.  C.    Serpents  of  Nurthoa-^tern  United  States. 

Paulmier,  F.  C.    Lizards,  Torti>ises  and  Batrachians  of  New  York. 


MUSEUU  PUBLICATIONS 

Z8  (60)  Bean,  T.  H.    Catalogtie  of  th<  Fishes  of  New  York.    7S4P-    Feb. 

1903.  5/,  cloth. 

ZIO  (71)  Kellogg,  J.  L.    Feeding  HabiU  and  Growth  of  Venos  merccnaria. 

30p.   4pl-     Sep.    1903.    IOC. 
211  (M)   Ulson,  Elizabeth  J.     Check  List  of  New  York  Mollusca,     imp 

May  igoS-    -?«"- 
Paulmier,  F.  C.     Higher  Crusiacca  of  New  York  City,    In  press. 
Eaton,  E.  H.     Birds  ol  New  York.     In  preparation. 
Entomology.    Bui  <B)  Lintncr.  J.  A.    White  Grub  of  the  May  Beetle.    32p. 

ii.     Nov,  1888.     lot. 

EnS  («)  Cut-worms.    36p.  il.    Nov.  1888.    soc. 

ZnS  (IS)  San  Jose  Scale  and  Some  Destructive  Insects  of  New  York 

State,    S4p.  7pl.    Ap.  1S95.    15c. 
Zii4  (SO)  Felt.  E.  P.    Eim-leaf  Beetle  in  New  York  St»te.    46p.  U.  spl- 

June  1898.    sc. 

Sfi  Em;, 

EnS  (23)  —  14th  Report  of  the  State  Entomologist  1898.  isop.  il.  gpl 
Dec.  i&je.     Jor. 

EnS  (84) Memorial  of  the  Life  and  Entoniologic  Work  of  J.  A.  Lim- 
ner Ph.D.  State  Entomologist  1874-98;  Index  to  Entomologist's  Ke- 
ports  1-13.    3i6p.  ipl-    Oct-  i8g9-    35^- 

Supplemenl  lo  i4lh  rcpotl  of  Ihc  MKte  eniDnuiIu^i. 

En7  (86)  Collection.  Preservation  and  Distribution  of  New  York  In- 
sects.   36p.  il.     Ap.  1899.    ic. 
BnB  (87)  Shade  Tree  Pests  in  New  York  Stale.    a6p.  il.  spl.    Maj 

Snft  (31)  15th  Report  of  the  State  Entomologist  i^     laSp,    June 

1900.    ise- 
XiilO  (86)  ifith  Report  o(  the  State  Entomologist  1900.    tiSp.    i6pl. 

Mar,  igoi.    «r. 
Enll  (87)  Catalogue  of  Some  of  the  More  Important  Injurious  and 

Beneficial  Iii^eirfs  of  New  York  Stale,     54p,  il.     Sep.  1900.     loc. 
Enl2  (46)  S,-;,k.   lu-cri^  ol  lni|"inaiRe   :i:id  a   List  of  (he   Specits  111 

New  York  State.     94p.  il.  I5pl.     June  1901.     ^Jr. 
E11I3  (47)  Needham,  J,   G.    &  Betten,  Cornelius.    Aquatic  Insects  in  the 

Adirondacks.     ajup.  ''■  36pl.     Sep.  1901.     45'. 
EnU  (83)  Felt,  E.  F.     17th  Report  of  the  State  Entomologist  1901.    ajap. 

il.  6pl.     Aug.  1902.    30c. 
EnW  (S7)  Elm  Leaf  Beetle  in  New  York  State.    4Sp-  il-  8pl.    Aug. 

1902.    ISC. 

Ed16  (S9)  Grapevine  Root  Worm.     40p-  6pi-     Dec.  1902.     ISc. 

Enl7  (M)  18th   Report  of  the  State   Entomologist  1902.     nop.  fipl. 

z  Insects  in  New  York.    332p. 
c  Root  Worm.    58p.    i3pl.    Nov.  1903,    zoc. 

Tlili  is  1  revision  of  F.ni6  tQnl:.inmn  Ihe  more  esscnli.il  facls  observed  since  ihai  was  prepiied, 

EnSO  (74)  &  Joutel.   L.   H,     Muiioyrapli  of  the  Genus  Saperda.     8Sp. 

I4pl.     June  1904.     ^Jii-. 
£n21   (76)   Felt,  E.  P.     19th  Report  of  the  Stale  Entomologist  1903.     iSop. 

4pl,     1904.     15c. 
En22  (79)  Mu«|uitos  or  Ciilicidac  of  N^w  York.     164?,  il.  srpl.     Oct. 

1904.  40c. 

En23  (86)   Needham,  J,  G.   &  others.    M,iy  Flie^;  a.ul  Midges  of  New  York 

3S2p.     il,     37pl.      Sue.  chill. 
Felt,  E.  P,     20th  Rfiiort  of  the  Scit^   F.iUuiu,.I,.Ki,i  11^04.     hi  press. 
Botany.    Bol   (2)   Vc(k,  C:  H,     CoTitril>\ul.in!-  to  du-  Botany  of  the  State  of 

New  York.     f/:[<.  2|]|.     Mav   1KS7.     Oat  of  prhil. 

Bo2  (8)  .  Bolcti  i>f  the  VmwA  Statt..     .y>p.     Sep,  1889.     [50c] 

■     ■      -  -         ■        -  -J.    T^p.   5pl.     Oct.    1899- 
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Bo4  (28)  Plants  of  North  Elba.    2o6p.  map.    June  i89t>.    ioc. 

Bo6  (54)  Report  of  the  State  Botanist  1901.    sSp.  7pl.    Nov.  1002.    40c. 

B06  (67)  Report  of  the  State  Botanist  igoa.    1961).    SpL    May  igt^. 

50c, 

Bo7  (75)  Report  of  the  State  Botanist  1903.    Top-  4pl-    ^9^-    40c. 

-^ —  Report  of  the  State  Botanist  1904.    In  press. 

Archeology.    Arl  (16)  Beauchamp,  W:  M.    Aboriginal  Chipped  Stone  Im- 
plements of  New  York.    86p.  23pl.     Oct.  1897.    250. 
Ar9  (18)  Polished  Stone  Articles  used  by  the  New  York  Aborigines. 

I04P-  3SPl-     Nov.  1897.    23c. 
ArS  (231)  Earthenware  of  the  New  York  Aborigines.    78p.  33pl    Oct. 

1808.    25c. 
Ai4  (89)  Aboriginal  Occupation  of  New  York.     I90p.  i6pl.  2  maps. 

Mar.  1900.    J3C. 
Ar5  (41)  Wampum  and   Shell  Articles  used  by   New  York  Indians. 

1660.  28pl.    Mar.  1901.    30c. 
Ar6  (50)  Horn  and  Bone  Implements  of  the  New  York  Indians.     Ii2p. 

43pl.     Mar.  1902.    30c. 
Ar7  (55)  Metallic  Implements  of  the  New  York  Indians.    94p.  38pl. 

June  1902.    2SC. 
Ar6  (78)  Metallic  Ornaments  of  the  New  York  Indians.     I22p.    37pl. 

Dec.  1903.    30c. 
Ar9  (78)  History  of  the  New  York  Iroquois.    34op.    I7pl.   map.    Feb. 

1905.    T5Cf  cloth. 
ArlO  (87)  Perch  Lake  Mounds.    84p.    i2pl.     Ap.  1905.    20c. 

Aboriginal  Use  of  Wood  in  New  York.    In  press. 

XiieeUaiieons.  Msl  (62)  Merrill,  F:  J.  H.  Directory  of  Natural  History 
Museums  in  Unitetl  States  and  Canada.     2361).     Ap.  1903.    30c. 

lUA  (66)  Ellis,  Mary.  Index  to  Publications  of  the  New  York  State  Nat- 
ural History  Survey  and  New  York  State  Museum  1837-1902.  4iBp. 
June  1903.    75f,  cloth. 

Xusenm  memoirs  1889-date.    Q. 

1  Beecher,  C:  E.  &  Clarke,  J:  M.  Development  of  some  Silurian  Brachi- 
opoda.    96p.  8pl.     Oct.  i8S(>.     Out  of  print. 

•  Hall,  James  &  Clarke,  J:  M.  Paleozoic  Reticulate  Sponges.  350p.  il.  70pl. 
1898.    J/,  cloth. 

8  Clarke,  J:  M.  The  Oriskany  Fauna  of  Becraft  Mountain,  Columbia  Co. 
N.  Y.     i2iSp.  9pl.     Oct.  1900.    Soc. 

4  Peck,  C:  H.     N.  Y.  Edible  Fungi,  i8<)5-(»     u>6p.  25pl.     Nov.   1900.    75c. 

This  includes  revised  descriptions  and  illustrations  of  iMn\*\  rejiortcd  in  the  49th,  51st  and  sad 
reports  of  the  state  botanist. 

5  Clarke,  J:  M.  &  Ruedcniann.   Rudolf.     Guelph  Formation  and  Fauna  of 

New  York  State.     i{/)p.  21  pi.    July  i<)03-    ^J-S^^.  cloth. 

6 Naples  Fauna  in  Western  New  York.    2t>Sp.    26pl.  map.    $2,  cloth. 

7  Ruedemann,  Rudolf.     Graptoljtcs  of.  New  York.     Pt  i  Graptolites  of  the 

Lower  Beds.     35op.     I7i)l.     Feb.  i<:x>5.     $J-50.  cloth. 
Felt  E.  P.     Insects  .AfToctinjj:  Park  and  Woodland  Trees.     In  press. 
Clarke,  J:  M.     Early  Dovonic  of  Eastern  Xlw  York.     In  preparation. 
Hatural  history  of  New  York.    30V.  il.  pi.  maps.     Q.     Albany  1842-94. 

DIVISION  I  zo()L()(;y.  1)c  Kay.  James  E.  Zoology  of  New  York;  or.  The 
New  York  Fauna:  compri.^in^jj  dctailc'l  (le-^criptions  of  all  the  animals 
hitherto  ob^^erved  witliin  the  State  of  New  York  with  brief  notices  of 
those  occasionally  found  near  its  borders,  and  accompanied  by  appropri- 
ate illustrations.     5v.  il.  pi.  maps.     sq.  Q.     Albany  1842-44.    ()i//  of  print. 

Historical  introduction  to  the  series  by  Gov.  W  :  H.  Seward.     i7.^p. 

V.  I  pti     Mammalia.     I3■^I4^'P.  33pl-     i^4-- 

300  copies  with  hand  colored  plates. 

V.  2  pt2     Birds.     12+380P.  141  pi.     1844. 

Colored  plates. 
V.  3  pt3     Reptiles  and  Amphibia.    7+y8p.     pt4  Fishes.     I5'f4i5p.     1842. 

pt3-4  bound  together. 


Plat  el  to  aecfunpnny  v 


Reptilci  anJ  Amphibia  ajpl.     Fisho  79pl- 


DIVISION  2  BOTANY.  Torrcy,  Jolm.  Flora  of  ihc  State  ol  N*-w  Vork;  crim- 
prisine  full  dcscriptinni  of  all  the  indigenous  »nd  naturalicc^d  plants  hith- 
en;  (liir-ovcred  in  tlie  Stale,  with  remarks  on  their  economical  and  mcJ- 
ical  properties.     2v.  il.  pi.  it),  Q.     Aihany  iS+J,     Oul  of  print. 

V.  I     Hc)rji  o(  ilie  btati-  of  Ntw  York,     l3*-^S4p.  ?2pl-    i&«3- 

V.  2    Pior»  of  the  Sidic  ot  New  York.    sjvp.  Rppl.     184.1- 

]■«  copka  Willi  hand  eolanil  iil-ls, 

DivistuM  3  wiNitkAujuv.    Beck,  Lewis  C.    Mineralogy  of  New  York;  ooni- 

prising  detailed  (leacrijitions  of  tlie  minerals  hitlierto  found  in  the  Slate 

of  New  Vork.  &nd  noliL-ca  of  tbeir  men  in  the  sru  and  agricullurc.    il.  pi. 

tiq.  Q.    Albany  1842.    Um  of  prml. 
V.  I  pti     Economical  Miiicralogy.    pia    Dcwriptlvc  Mineralogy.    J4+5.j6p. 

1842. 

j  pbila  iddliloiul  lotbMt  ptiatMupanDfilicitK. 
D1VIM0N4  GEoixicY.     Matlicr,  W:  W.:  Emmons.  Ebcncxer;  Vanuxem.  Lard- 

ncr  &  Hall,  James.     Geology  of  New  York.    4v.  il.  pi.  sq.  Q.    Albany 

l84i-4j.     Oitf  0/  prmt. 
V.  I  pti     Mather,  W :  W.     First  Geological  DinrJct.    37+^3?-  46pl.     1843. 
V.  a  pt2    Emmons,  Ebene/er.    Seciiinl  Geological  District.     iot43rp-     I7pl- 


1S4S. 
*■  3  Pl3 
V.  4  pt4 

184* 


comprismg  an  acco 

of  the  S01I.S  and   roi 

formations,  togcllic 

cultural  productions 

of  prmi, 
V.  r     Soils  of  tltc  State,  their  Compositii 

1846. 
V.  2    Analysis  of  Soils,   Plants,  Cereals, 

Wiih  hand-colored  plaies. 
V.  3     Fruits,  etc.     8^.l40ll.     1K51. 


8+j43-'-46p.    '42pl.     1849, 


V  \  ork.    8v. 

System- 
System 
Orisl(.iny 


r      ape  and 
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V.  6  Corals  and  Bryozoa  of  the  Lover  and  Upper  Helderberg  and  Hamil- 
ton Groups.     ?4rl-?y»i>    '    ..'.     -S^;      $2.^^ri. 

V.  7  Trilobites  and  u»  i  «•:  -^rti  of  ♦*io  O  •  I  ny,  Upper  Helderberg, 
Hamilton,  PortaRe,  Liu  mi  .-^4  akid  Catskiil  Ounips.  64+236p.  46pl.  1888. 
Cont.  supplement  to  v.  5.  pt2.  Pteropoda,  Cephalopoda  and  Annelida. 
42p.  i8pl.     1888.    $2.30, 

V.  8  pti  Introduction  to  t^e  Study  of  the  Genera  of  the  Paleozoic  Brachi- 
opoda.     io^M>7[>-  44pl-     ^^\y2.    $2.50. 

pt2    Paleozoic  Hrachiopuda.     i6f394p.  84pl.     18^    $2.50. 

Catalogue  of  the  Cabinet  of  Natural  History  of  the  State  of  New  York  and 
of  the  Historical  and  Antiquarian  Collection  annexed  thereto.    242p.    O. 

1853. 
Handbooks  1893-date.    7J/2X1254  cm. 

In  quamilir-s  i    cot  for  c** '1  16  p.-  .tiolc.s.    S' i^fle  .  opies  pos!|j  Id  as  below. 
H5  New  York  State  Museum.     52p.     il.     4c. 
Outliacs  h'siO. 'aid  work  o?  iiemu'.e*  n  mi  h  l?st  of  s '.:T  ictoj. 

HIS  Paleontology.     I2p.     2c. 

Brief  outline  of  State  Museum  work  in  paleontolof^y  under  heads:  Definition;  Relation  to 
biology  ;  Relation  to  slratigiaphy ;  History  of  paleontology  in  New  York. 

H15    Guide    to    Excursions    in    the    Fossiliferous    Rocks    of    New    York. 

I24p.    8c. 

Itineiarics  of  3a  trips  covering  nearly  the  entire  series  of  Paleozoic  rocks,  prei>ared  specially 
for  the  use  of  tcacheisand  students  desiring  to  acquaint  themselves  mure  intimately  with  the 
classic  rocks  of  the  State. 

H16  Entomology.     i6p.     2c. 

H17  Economic  Geology.    44p.     4c. 

H18  Insecticides  and  Fungicides.     20p.     3c. 

H19  Classification  of  New  York  Series  of  Geologic  Formations.     32p.    3c. 

llap>.  Merrill.  F:  J.  H.  Economic  and  Geologic  Map  of  the  State  of  New 
York;  issued  as  part  of  Museum  bulletin  15  and  the  48th  Museum  Report. 
V.  I.     59x67  cm.     1804.     Scale  14  miles  to  i  inch.     15c. 

Geologic  Map  of  New  York.     1901.     Scale  5  miles  to  1  inch.    In  atlas 

form  $3;  mounted  on  rollers  $3.    Loiver  Hudson  sheets  60c. 

The  lower  Hudson  sheet,  geologically  colored,  comprises  Rockland,  Orange,  Dutchess,  Put- 
nam. vVestchcstc  ■,  .N'cw  York.  Richmond,  Kings,  )^ueensand  Nassau  counties,  and  parts  of  Sulli- 
van, bister  and  .Suffolk  counties  ;  also  northeastern  New  Jersey  and  part  of  western  Connecticut. 

Map    of    New    York    showing   the    Surface   Configuration   and   Water 

Sheds.     1901.     Scale  12  miles  to  i  inch.     13c. 

Geologic  maps  on  the  Unite<l  States  (icological  Survey  topographic  base; 
scale  1  in.  =  i  ni.  Those  marked  with  an  asterisk  have  also  been  pub- 
lished separately. 

♦Albany  county.     Mus.  rep't  49,  v.  2.    i8(>8.     30c. 

Area  around  Lake  Placid.     Mus.  bul.  21.     1898. 

Vicinity  of  Frankfort  Hill  [parts  of  Herkimer  and  Oneida  counties]. 
Mus.  rep't  51.  v.  i.     T8t» 

Rockland  county.     State  geol.  rep't  18.     i8ot). 

Amsterdam  (juadranglo.     Mus.  bul.  ,34.     1900. 

*Parts  of  Albany  and  Rensselaer  counties.     Mus.  bul.  42.    1901.     inc. 

•Niagara  River.     Mu^.  bul.  45.     i()Oi.     23c. 

Part  of  Clinton  county.     State  gei>l.  rep't  19.     i<)Oi. 

Oyster  Bay  and  Hempstead  (luadrangles  on  Long  Island.  Mus.  bul.  48. 
1901. 

Portions  of  Clinton  and  Essex  counties.     Mus.  bid.  52.     1902. 

Part  of  town  of  Northumberland.  Sahitoga  co.     State  geol.  rep't  21.     1903. 

Union  Springs.  Cayuga  county  and  vicinity.     Mus.  bul.  69.     1903. 

*01ean  riuadrangle.     Mus.  bul.  6<j.     1903.     joc. 

Becraft  Mt  witli  2  sheets  of  sections.  (Scale  i  in.  —  y^  ni.)  Mus.  bul. 
69.     ir^3.     20c. 

*Canan(iaigua-Xaples  quadrangles.     Mus.  bul.  63.     1904.     20c. 

•Little  Falls  fiuadrangle.     Mus.  bul.  77.     1905.     13c. 

•Watkins-Klmira  quadrangle.     Mus.  bul.  81.     ujOS-     20c. 

•Tully  quadrangle.     Mus.  bul.  82.     1905.     loc. 

•Salamanca  (piadrangle.     Mus.  bul.  80.     1905.    loc. 
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